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ANOTHER BIG DAM JOB, 


Northwests moved most of the material at Hungry Horse and now 


on Chief Joseph Dam on the Columbia River, one of the Pacific Northwests 
toughest excavation jobs, Northwests are handling the removal of the 


4,000,000 cu. yds. of mixed rock and earth. 
Rock is the big problem! It is hard granite, heavily seamed and not at 
all decomposed, lying in benches and hilly outcroppings. Here is a place where 
ing 


the Northwest Dual Independent Crowd, Northwest Uniform Pressure Swin 
Clutches, the Northwest ‘‘Feather-Touch” Clutch Control and other Northwest 


Rock Shovel advantages are proving that if you have a real Rock Shovel 
you never have to worry about output. 
The General Construction Company of Seattle, found out a long time ago what 


equipment meant in moving material. They are now operating their 23rd Northwest 
and four Northwests are showing dirt movers what speed is at Chief Joseph. 


There is no better guarantee of service than a repeat order by a responsible 
contractor who has handled millions of yards of tough digging. Think it over 


and make your plans ahead now to have a Northwest on your job. 
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Contracting Is a Business 


THE YOUNG and ambitious contractor is usually long 
yn field ability and short on cost information. He is well 
experienced in the output to be expected from his equip- 
ment and his crews, under various conditions, but prob- 
ably would have a hard time answering questions on his 
costs per unit of time or machine. In other words, he 
<nows more about construction than he knows about busi- 
ess. To advance successfully into larger opportunities, 
he ambitious contractor must become a businessman. 

To draw a parallel, a small manufacturer doing a gross 
mnual business equal to that of a contractor will know 
he costs in each step of his operations, and the balance 
Oo be maintained in the use of machines for achieving 
ninimum costs. This manufacturer will grow as he de- 
velops sharper cost figures. The contractor is no different, 
and the faster he gets away from thinking in terms of 
‘yards-per-hour” and starts to think about “cost-per-yard- 
per-machine” the quicker will his operations graduate 
rom gambling to business. 

Since many young contractors come up the ladder of 
lirecting field operations, it is only natural that they 
measure the results of the day’s work in units of volume, 
ather than dollars. It may never occur to them that a 
lifferent scheduling of equipment might cut down the 
yutput, but increase the profit. 

A simple example could relate to the efficiency of a 
hovel loading trucks. Mr. Average Contractor will say that 
iny good superintendent could tell by observation what 
his set-up should be. But will it cost more to have some 
vaiting time on the shovel than to add another truck, 
ind how much? Mr. Smart Contractor will know the exact 
inswer, and his profit, as well as his bid on the next job 
vill reflect this information to his advantage. This type of 
imple cost analysis problem is solved in clear and easy 
teps on another page in this issue. The method will open 
he way to meeting more serious problems. 

But, Mr. Average Contractor will contend that unfore- 
een factors will rule out any exact solution—‘It’s O.K. 
is to theory, but no good in the field.” However, Mr. 
mart Contractor will admit this and use the paper work 
s a starting solution to be modified and adjusted as re- 
juired. Lae ae 

Finally, Mr. Average Contractor will insist that the cost 
f analyzing field problems on paper is more than the 
alue of the result—especially since he is so expert in these 
roblems. Mr. Smart Contractor knows that his growth 
nd expansion will depend on the time he spends studying 
osts. With all its elements of uncertainty, its intangibles 
f men, weather and the whims of the “resident,” and 
ust plain breaks-of-the-game, a contracting enterprise is 
till “a business and will grow as business methods are 


pplied. 
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Compromise for the Columbia Compact 


A CHANCE to forestall the establishing of a Valley Au- 
thority over the states of the Columbia River Basin is in 
the making. The existing commission which was set up 
to represent the five states, has appointed a legal commit- 
tee to draft an interstate compact for river development 
and utilization. In spite of all the conflict of interests 
among these states, the advantages to be realized make any 
effort toward a successful compact seem small. 

The physical plans for developing the Columbia for 
beneficial use are not of pressing concern at this point. 
In addition to the construction projects already completed 
and in progress there are plans in the blueprint stage 
which could be the basis for another stage of development. 
Further, engineering talent continues to study the ulti- 
mate possibilities for useful control. 

‘Today’s problem concerns reaching an agreement on 
the interests and needs of the several states, to the end 
that a unified front can be presented against the threat 
of an Authority. If the states of the basin wish to control 
and direct the utilization of this great resource, then the 
initial step of framing a compact must be vigorous and 
prompt. It is now a matter of water development phil- 
osophy and not engineering. There is precedent for reach- 
ing an interestate agreement, and it is not necessary to 
squabble over an inadequate supply as it was among the 
Colorado Basin states. With an earnest desire to allocate 
an adequate resource, the framework of an agreement 
should not be impossible. 

All elements of the construction industry should use 
their influence in promoting an atmosphere of willingness 
to compromise, to the end that the compact can be con- 
summated. 


A Bridge Worth Watching 


NEVER RELUCTANT to adopt new engineering ideas, 
the bridge department of the California Division of High- 
ways is making a field-size study of a prestressed concrete 
bridge. This European development, which is being tried 
in Philadelphia for the first time in America, may or may 
not be adaptable to the bridge problems of the West. At 
the present stage the field operations that are dictated by 
prestressed design tend to require additional man-hours 
on the job, which may over-balance the savings in mate- 
rials. Western engineers are accustomed to consider rein- 
forced concrete as a material to be used without too serious 
concern over yardage. Generous supplies of aggregates in 
the West and contractors with adequate equipment tend 
to keep the unit cost of the concrete low. At least this 
approach is quite different from the European regard for 
concrete as an engineering material. On the other hand, 
possibly Western engineers, teamed with Western con- 
struction talent, will develop field methods which will 
make it possible to utilize some of the peculiar advantages 
of prestressed concrete. At least Western bridge engineers, 
and all others interested in designing with reinforced con- 
crete will watch with interest this full-scale field test. 
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Blading in reverse is easy, thanks to 


All-Wheel Drive provides ample power 
All-Wheel Steer. for heavy ditch cuts. 


Riding the bank to reach extra high 
with the 13-foot blade. 


The Loader Attachment solves the ditch The Roller Attachment has many construction “Controlled Traction,” an exclusive feature, 


and shoulder cleaning problem. 


and reconstruction uses. 


moves more material, farther and faster. 


because All-Wheel Drive makes every pound of weight a powered pound, harnessed to 


a driving wheel. For maximum traction—primary element in Power Grader efficiency— 


there is no substitute for All-W heel Drive. 


because All-Wheel Steer directs and controls this tremendous traction to maximum ad- 


vantage, provides superb earth-moving ability, and mastery of all types of work. 


because of the additional values offered by specialized attachments — many exclusively 


Austin-Western—which greatly increase the usefulness and profit-making ability of the 


grader. 
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Foundations to Record Depth 


For a Unique Bridge in Idaho 


Four-leg towers consisting of steel-and-concrete 

columns developed by the Bureau of Public Roads 

to reach rock at maximum depth of 325 ft. below 
grade—Contractor uses pontoon barges 


Reacuinc down a maxi- 
mum of 325 ft. below profile grade a 
unique foundation has been completed 
for the Blue Creek Bay Bridge, being 


built by the U. S. Bureau of Public 


Roads. The project is located across an 
arm of Lake Coeur d’Alene on Idaho 
Forest Highway Route 7 and on U. S. 
Highway 10 just east of Spokane. Of ex- 
ceptional interest to bridge engineers is 
the design of the substructure, provid- 
ing steel and concrete columns extend- 
ing through a maximum mud depth of 
about 215 ft., and contractors will be 
interested in the construction methods 
used for placing these columns and the 
tower system of bracing. The contract is 
being carried out by Paul Jarvis, Inc., 
of Seattle, on a bid of $871,155. 
Location problems at the site of this 
1,300-ft. crossing and the studies which 
reviewed comparative designs were de- 


scribed in Western Construction, April 
1950, pg. 96. The present article reviews 


the methods and procedures developed 
by the contractor in constructing the 
substructure. The field problems can 
best be appreciated by a brief review of 
the three key features: (1) structural 
steel towers, (2) steel casings extending 
to, and into foundation rock, and (3) 
steel cores (piles). 


Towers—Key to the design was the 
requirement that the long columns have 
lateral support through about 80 ft. of 
water. The solution provided that the 
four piles in each of the seven piers 
be placed in, and stiffened by the 24-in. 
cylindrical corner posts of 30-ft. square 
towers. These towers acted as templates 
for placing the 18-in. casings and piles. 
The two end towers (Nos. 1 and 7) were 
designed to extend to rock, and the inter- 
vening five reach about 20 ft. into mud 
bottom. The four corner cylinders are 
braced in a conventional manner in 30- 
ft. vertical panels (see drawing). 


Casings—Inside each corner cylinder 
an 18-in. steel casing was to be inserted 
and driven to rock. It was then to be 
drilled at least 5 ft. into rock to form a 
socket for the pile. These casings were 
to extend up inside the cylinders a dis- 
tance of 20 ft. and there be cut off. The 
annular space was to be filled with grout. 
Purpose of the casings was to insure 
direction and seating of the piles. 


Cores—Finally, inside the cylinders 
and the casings the column cores (10-in. 
BP 57-lb. steel bearing piles) were to be 
threaded and seated in the rock sockets. 
The last step required the cleaning out 


RIGHT—Design features of the foundation towers indicating braced section through water and 
concrete-encased steel piles reaching to sockets drilled into rock. 


BELOW—Shore towers were built from pile falsework, which supported four beams with 15-ton 
hand winches used to lower fabricated sections of towers as they were assembled. 
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of the casing and cylinder, and filling 
with tremie concrete. 


Estimated quantities involved were: 
Structural steel in towers....820,000 lb. 
Casings (18-in.) 


letttin places ae sees 3,200 it. 
Woresn(creel piling )es= ee 370,000 Ib. 
Gonereteslliins ae 1,180 cu. yd. 


Falsework 


At the four end towers (Nos. 1, 2, 6 
and 7) the contractor used steel piles to 
support the working platform, and to 
hold and lower the tower as it was as- 
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TYPICAL TOWER ELEVATION 
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TOWER NO.1 


* TOWER NO.7 


ELEV. 2000 | 


<" TOWER NO.6 | 
ELEV. 1900 | 


sembled. Sixteen piles were driven, made 
up of an inner group of eight (10-in. 
BP 57-lb.) and an outer group of eight 
(10-in. BP 42-lb.). Across the tops of 
these piles were placed four beams (30- 
in. WF 108-lb.) carrying four 15-ton 
hand winches. This supporting system 
was well braced with all-welded connec- 
tions. 

For the three central locations the 
contractor used floating falsework. Two 
pontoon barges, each 20 x 60 ft., were 
tied together with steel trusses, at the 
proper spacing. On these barges were 
set the top frames, cross-beams and 
hoists from the fixed falsework. Thus 


TOWER 6 being erected from pile falsework, showing the winches used 
to support and lower the 30-ft. square sections as they were assembled. 


Kn 


SO 


TOWER NO.5 


TOWER NO. 3 | 


TOWER NO.4 
ELEVATION 


equipped, and anchored at the location, 
the barges were ready to support and 
lower the towers. 

Anchors consisted of l-cu. yd. con- 
crete cubes, each provided with twenty 
14%-in. bars extending out from the con- 
crete face 12 in. Lines were adjustable 
and the barges were spotted by instru- 
ment and held to within the 3-in. tol- 
erance. Wind forces did not develop any 
problems with this anchorage system. 

Steel for the towers was shop-fabri- 
cated, delivered to Coeur d’Alene, Idaho, 
by rail, and from there to the site by 
barge. The tower sections were not as- 
sembled in the shop during fabrication 


ELEV. 1800 


and because of the tubular corner col 
umns there was some concern over thi 
field assembly, but the sections went tc 
gether without difficulty and the pos 
tioning of the gusset plates on the cylir 
ders was accurate. 

Working from pile falsework or frox 
barges the 30-ft. depth panels of th 
tower were placed in position and hel 
by four hand winches. After the con 
necting members and bracing wer 
placed, the section was lowered by th 
hand winches to a position where th 
next 30-ft. panel could be assemblee 
This process was repeated to incluc 
three of the tower sections. The con 


THREADING down through the 24-in. corner cylinders are the 18-i 
casings which will be driven through mud and into sockets in the roc 
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TOP—Seven towers completed and ready for 
87!/2-ft. sections of deck. The four central towers 
were constructed entirely from floating equipment 
anchored and held on line within 3-in. tolerance. 


LEFT—Foundation rock, covered with 230-ft. max- 
imum depth of mud, shown in section through the 
site, dictated unusual design for the towers. 


tractor elected to omit the top tower 
section until after the casings had been 
Iplaced. The complete tower as sus- 
pended from the falsework or barges 
weighed approximately 60 tons. 


_ Specifications provided for a 3-in. 
‘tolerance in both directions for the 
‘positioning of the towers. On those 
‘towers built from pile falsework the 
'exact position was fixed by means of 
set screws adjusted from the falsework. 
For the towers set from barges the posi- 
tion was checked constantly by instru- 
‘ment. The results have been gratifying 
and indicate that the 3-in. tolerance was 
not exceeded in the longitudinal direc- 
‘tion and the lateral alignment was with- 
in 1% in. 

Towers were put together with high 
‘tensile strength field bolts. These field 
connections were tightened with an im- 
pact wrench until the tension in the bolt 
was slightly less than the yield point of 
the steel. Time required for the erection 
of the end towefs from falsework was 
about one week for each. 


According to plans all towers except 
those at the two ends were to be lowered 
about 20 ft. into the mud bottom. How- 
ever, field work indicated that the mud 
provided enough support, particularly 


JACKING tower down the required 20 ft. into 


mud against resistance of the deep casings. 
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under the horizontal steel bracing, to 
hold the towers above this penetration. 
As a result, the contractor resorted to 
jetting to secure the 20-ft. depth into 
mud. This was done by welding 2%-in. 
perforated pipes on the underside of all 
bottom struts and jetting with fire 
pumps. 

With the towers in position, they were 
ready for the next operation of inserting 
and lowering the 18-in. casing which 
extended through the deep mud and into 
foundation rock. 


Placing casing 


Casing of 18-in. diameter and 3-in. 
steel thickness was assembled by weld- 
ing 20- or 40-ft. lengths and lowering 
into position through the corner cylin- 
ders. The casings were centered in the 
cylinders by means of guides. Normally 
the casings sunk about 25 ft. into mud 
under their own weight and were then 
driven through intervening layers to 
rock line. 


After the casings reached rock a 
churn drill was used to drill the required 
socket for the core (pile). The churn 
drill with a 13-ft. length of stem weighed 
about 3,500 lb. and was operated with a 
24-in. stroke. The drilled holes averaged 
30 ft. deep into rock. As the drilling pro- 
gressed the casings were driven from 5 
to 10 ft. into rock. Drilling was then 
continued an extra 20 ft. below the bot- 
tom of the casing to help bond the con- 
crete between the lower end of the pile 
and the rock. Drilling was continued 
until hardness indicated that solid rock 


SLUICING out the casing for a tower leg to 
clean out mud before filling with concrete. 


had been reached and that the casing 
had sealed off all seams. 


Drill holes were then cleaned out. The 
operation included both flushing and 
baling. Flushing did not prove too suc- 
cessful because of the pressure built up 
in the casing and the tendency to stir 
up mud above the rock. 


Cutting off the casing 


After cleaning was completed, the 
next step was to cut off the casing 20 ft. 
above the bottom of the surrounding 
corner cylinder. This provided the 20-ft. 
lap and an annular ring which was to be 
filled with grout. The contractor de- 
veloped an interesting device for cutting 
off the casing at a depth of about 80 ft. 
below the water line on the deep towers. 
This device provided four horizontal 
cutting wheels turned by a 6-in. drill 
pipe which was turned by hand on the 
working platform. First attempts to cut 
the casing were not too successful be- 
cause it had become slightly out-of- 
round during driving and the cutters did 
not hit the entire wall. This difficulty 
was overcome by a tapered swedge 
which forced the pipe into true cylin- 
drical form, permitting the cutters to 
work around the entire periphery. After 
this addition the cutting device proved 
most successful and required only about 
one hour for each operation. : 

According to the original design plans, 
the sequence was to include: (1) lower- 
ing the towers into position, and to re- 
quired depth, followed by (2) inserting 
and driving the casings. However, the 


GROUTING the annular space between the 


cylinder and casing by tremie using 2-in. pipe. 


THIS LOCATION was studied for a suspension span, a pontoon bridge and a rockfill causeway, 
any one of which would have cost almost $2,000,000 as compared to the bid price of $871,155 
for the unique design finally developed. 


contractor elected to assemble the three, 
30-ft. panels of the deep towers, and 
then hold them suspended by the 
winches, while the casings were in- 
serted, welded to required length, and 
driven. Then, the towers were com- 
pleted, lowered, and jetted to position, 
using the casings as a guide. This pro- 
cedure proved acceptable and in the 
interest of speed and economy. 


Steel core, or bearing pile 


With the casing in place and cut, the 
steel bearing pile member was then as- 
sembled by splicing 60-ft. lengths of 
10-in., 57-lb. .section and lowering to 
final bearing at the bottom of the rock 
socket. The sections were butt-welded 
and splice plates were also welded on 
the flanges. These steel cores were 
centered in the columns by means of 
guide lugs welded on the piles at 20-ft. 
spacing. 

With the four steel cores in place for 
the tower, the remaining operations re- 
lated to placing grout in the annular 
space between the cylinder and the cas- 
ing and then filling the entire cylinder 
from the bottom of the footing to the 
water surface. Grout was placed in the 
annular space by the tremie method, 
using a 2-in. pipe. This pipe was charged 
without difficulty, using a wooden plug 
forced down through the pipe by the 
grout. Only about 1% hr. were required 
for setting up the tremie pipe and plac- 
ing the material. The surface of the 
grout was kept about 2 ft. below the top 
of the 18-in. casing to avoid overflow 
which would drop to the bottom of the 
column. 

The next and last step was to fill the 
entire cylinder and casing down to its 
final depth. This provided definite prob- 
lems since it included placing concrete 
by tremie method to depths up to al- 
most 350 ft. By comparison, concrete 
placed under water at the Tacoma Nar- 
rows Bridge and the San Francisco- 
Oakland Bay Bridge was only about 220 
ft. The preliminary operation consisted 
of cleaning of all silt from the socket and 
soundings were made to determine that 
solid rock was exposed. Concrete was 
more correctly a grout of 1:3 mix using 
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3£-in. maximum aggregate and an 8-in. 
slump. 

For the first piers, concrete was placed 
through a 3-in. pipe which was provided 
with an air-operated valve at the lower 
end to control discharge. As lowered, 
the tremie pipe filled with water and the 
pipe was charged by forcing a wooden 
plug down under pressure of the con- 
crete. Concrete was deposited in the 
pipe from a hopper and at all times a 
head of not less than 30 ft. was kept on 
the valve at the bottom. About 20 min. 
was required to remove each 20-ft. 
length of pipe as pouring advanced. 
Time required for placing concrete in 
one of the columns which was 190 ft. 
long was 5 hr. 

For placing concrete in the columns 
at towers 3, 4 and 5 the 3-in. tremie was 
replaced with a 4-in. pipe to avoid plug- 
ging of the tremie pipe and the bottom 
valve. The open 4-in. tremie, using a 
wooden plug with a canvas attached to 
form a pocket for the concrete, proved 
very satisfactory. Use of the 4-in. tremie 
also speeded the concrete operation by 
about 50%. 


Construction plant 


The contractor’s plant was located on 
the east shore of the bay. Equipment in- 
cluded a 2-yd. mixer and necessary 
batching plant, with a crawler crane to 
handle aggregate. Mixed concrete was 
dumped into hoppers and moved by 
barge to place of pour where it was 
handled by barge-mounted crane. 

Steel was moved from shore to towers 
on pontoon barges and there erected by 
a 20-ton floating crane equipped with a 
75-ft. boom. 

Practically the entire barge fleet was 
built up with 5 x 7 x 5-ft. pontoons. 
These were assembled to provide various 
sizes of barges for the floating plant. 
The false work barges were 20 x 60 ft., 
made up of 10 x 20 x 6%-ft. pontoons 
used in the erection of the three deep 
towers. The largest barge for the float- 
ing equipment was 36 x 70 ft. 

Physical construction of the bridge 
was commenced on March 15 when the 
ice went out. The seven towers were 
complete about October 15 and steel 


erection was finished about November 
15. About one-third of the floor slab was 
poured by November 10, and unless 
weather is bad, the contractor will com- 
plete the work, except for painting, this 
fall. 


Organization 


Operations of the contractor have 
been carried out under the personal di- 
rection of Paul Jarvis and Paul Jarvis, 
Jr. Steel for the towers and the casings 
was provided and fabricated by Con- 
solidated Western Steel Corp. 

The project is being carried forward 
under the direction of the Bureau of 
Public Roads by L. M. Huggins, district 
engineer for Idaho, and W. H. Lynch, 
division engineer at Portland, Ore. The 
type of bridge was conceived and recom- 
mended by R. B. McMinn, bridge engi- 
neer in the Portland office. The design 
was prepared in the Western Headquar- 
ters at San Francisco under the direc- 
tion of H. R. Angwin, principal bridge 
engineer. Charles E. Andrew of Tacoma, 
Wash., served as consultant, and Jom 
Zoss is resident engineer. | 


Power Plant on the Line 
At Anderson Ranch Dam 


THE PACIFIC Northwest’s newest 
hydroelectric power plant, situated at 
Anderson Ranch Dam in_ southern 
Idaho, was placed in production on No- 
vember 20, with the Bureau of Reclama- 
tion putting the first of three 13,500-kw 
generators on the line. In addition te 
producing power, Anderson Ranch Dam 
is providing supplemental water for 255, 
000 acres in the Boise Federal Reclama~ 
tion project, which heretofore have sut- 
fered periodical shortages. It will alse 
aid in the control of floods in the Boise 
Valley. The second of Anderson Rancl 
Dam’s three generators is scheduled tc 
go into operation next year. At some 
future date, the third unit may be added 

The power plant will be operated by 
the Bureau of Reclamation in coordina 
tion with existing Bureau plants on the 
Boise and Minidoka Projects to obtain 
a greater output of firm power. Tha 
combined system will provide energy 
for pumping on the Boise, Owyhee ana 
Minidoka Projects, serve a Rural Elec- 
trification Administration cooperative 
at Fairfield, and provide additiona: 
power for the Raft River REA at Malta: 
Idaho. A small amount of peaking powe? 
and the surplus energy will be sold to the 
Idaho Power Co. 

Anderson Ranch Dam is the highes; 
earth-fill dam in the world. The crest i: 
456 ft. above bedrock. The structure i 
2,650 ft. wide at the base, 1,350 ft. long 
at the crest, and contains 9,653,300 cu 
yd. of earth and rock. Its reservoir ha: 
a storage capacity of 493,200 acre-feet. 

Construction of the new dam wa} 
begun in August 1941. Due to wartimo 
conditions, including stop-orders, diver! 
sion of critical materials to war indus} 
tries, labor shortages and other reasons 
the embankment was not finished until 
1949. The power plant, spillway and out} 
let works are being completed this fall. 
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Problems at Belvedere, Calit., Show That— 
Small-town Sewerage Can Be Complex 


Providing new disposal facilities for a municipal- 
ity of 700 population requires ingenuity of both 
engineer and constructors — System designed to 
take best advantage of city’s tidal water frontage 


Pusuic WORKS in small’ 


municipalities may not be as spectacular 
as those undertaken by metroplitan 
areas or by the federal government. But, 


} in their small way, they can be complex 
/ and present problems which demand as 
} great ingenuity and resourcefulness on 


the part of the engineer and construc- 


_ tion organization. This is illustrated by 


the municipal sewage system recently 
constructed for the City of Belvedere in 
Marin County, Calif. 

Belvedere is an incorporated city of 


- the 6th class with a population of about 
700. It is located 6 mi. north of San 


Francisco and has tidal water frontage 


. on Richardson Bay, San Francisco Bay, 


Belvedere Cove, and Raccoon Strait. It 
includes Belvedere Island and the west 
portion of Corinthian Island, both of 


which slope steeply to narrow, rocky 


beaches submerged at high tide. Sand 
spits connect the islands and extend to 
the mainland so as to enclose a con- 


trolled tidal lagoon. A large tract of 


marsh land in the lagoon area was re- 
cently reclaimed and subdivided with 
prospect of rapid growth in population. 

Belvedere has long been a select sub- 
urban community with no industries or 


public resorts. It is popular as an aquatic 


recreational area and is a center of 
yachting activity in San Francisco Bay. 


‘Many of the existing residential lots of 
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Consulting Engineer 
San Francisco, Calif. 


the city and most of the newly subdi- 
vided lots have water frontage, making 
it desirable that the shores and adjacent 
waters be attractive in appearance and 
free from bacterial pollution. 


At the outset it was recognized that 
there are few cities in the world which 
have natural advantages for sewage dis- 
posal equal to that of the City of Belve- 
dere. The southern tip of Belvedere 
Island drops off steeply into 180 ft. of 
water and is washed by a continuous 
tidal stream amounting to 700,000 cubic 
feet per second on the flood tide and 
800,000 cfs. on the ebb, flowing with a 
maximum velocity of 3 to 4 ft. per sec. 
The total amount of dissolved oxygen 
contained in the tidal stream passing the 
point of the island during a cycle is at 
least 7,600 tons. With adequate diffusion 
this is sufficient to oxidize and render 
innocuous the sewage from a population 
of 50,000,000. 

With this background of diverse to- 
pography, tide-washed perimeter, shal- 
low ground-water, exacting sanitary re- 
quirements, and low property values, the 
engineer was called upon to design a 
complete sewer system adequate to 
serve the ultimate population, but so 
separated into units that the city could 
proceed to final plans and construction 
of either the whole system or a part 
thereof as necessity arose and finances 
permitted. 

The older portion of the community 
was sewered prior to 1900, but facilities 


PICTURED AT TOP OF PAGE— 


BEACH OUTFALL sewer on Belvedere Island 
showing 8-in. cast-iron pressure pipe en- 
cased in concrete with 6-in. "Y"'-branch 
cleanout and 4-in. "'T' for lateral connec- 
tion. Lengths of old corrugated culvert sewer 
with gunited top lying to left. 
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CLOSE-UP of 6-in. "Y''-branch cleanout and mechanical joint sealed with rubber gasket, on the 


Belvedere Island beach outfall sewer. 


had deteriorated with age and were in- 
adequate for the increasing population 
which might ultimately reach 3,000. 
Most of the west side of the island was 
without sewers and dependent upon 
individual septic tanks. Raw sewage 
from the northern portion of the city 
was discharged into Richardson Bay. 
Due to the flat grade of collecting lines 


TOP—Vitrified clay sewer pipe, 50 years old, 
shows almost complete deterioration of cement 
joint material. Most of clay pipe was still in 
good condition. 


BOTTOM—Corrugated culvert sewer pipe with 
perforated crown caused by gas from decom- 
posing sewage solids. 


in this area, tidal backwater would often « 
cause overflow from toilet fixtures. Sani- 
tary outlets from houses on the thickly 
built-up west slope of Corinthian Island 
discharged directly onto the tidal beach 
with resulting pollution of the shore 
line. 

The main sewer outlet from Belvedere 
Island and the southern sand spit was 
a 10-in. vitrified clay line 4,700 ft. in 
length laid within the tidal range along 
the beach on the west side of Belvedere 
Cove. This flowed into a rock tunnel at 
the southerly point of the island from 
which sewage was discharged into San 
Francisco Bay. 

Much of the pipe was exposed and in 
many places had been broken by the 
action of waves and drift during winter 
storms. The original joint material was 
cement and had largely disappeared due 
to action of salt water. A section of pipe, 
500 ft. in length, had deteriorated so 
badly that in 1938 it had been replaced 
with 10-in. No. 14 gage, asbestos bonded 
and hot-asphalt-dipped corrugated cul- 
vert pipe. Blockage from heavy debris 
in the vitrified line beyond the new sec- 
tion prevented free flow, and the hydro- 
gen sulfide gas, generated by decompo- 
sition of accumulated organic solids, 
attacked the metal in the crown of the 
arch and soon perforated it, leaving a 
shell of asbestos. In 1946 the upper por- 
tion of the pipe was gunited on the out- 
side to prevent structural collapse. This 
prolonged the life but did not clear the 
pipe of sludge or prevent the escape 
of raw sewage into Belvedere Cove 
through openings in the side of the pipe. 


Initial plans 


To remedy these unsanitary condi- 
tions, plans were initially prepared for 
extending the collecting system into all 
unsewered areas, for providing trunk 
lines, including sewage pumping plants, 
and for replacing the defective outfall 
sewer. A plant for primary treatment of 
raw sewage was also provided in order 
to meet the requirements of the State 
Health Department whose rules would 
not permit the discharge of either raw 
sewage or digested sludge into San 
Francisco Bay. 

Bid sheets initially submitted to con- 
tractors called for construction of a 
complete municipal sewage system con- 
sisting of 


9,718 ft. of 6-in. vitrified clay sewer pipe. 


3,223 ft. of 8-in. vitrified clay sewer pipe. 
64 manholes. 


a RR te 


1,159 ft. of 4-in. B&S cast-iron force 
main. 
1,153 ft. of 6-in. B&S cast-iron force 
main. 
1,220 ft. of 6-in. cast-iron mechanical 
joint pipe (Corinthian 
Island beach line). 
2,628 ft. of 10-in. Transite pipe (beach 
outfall line). 
5 sewage pumping plants 
1 primary sewage treatment plant lo- 
cated on the shores of Belvedere 
Cove and supported on fill pro- 
tected by rock sea-wall. Digested 
sludge was to be pumped up 120 
ft. to Bay View Ave., a select 
residential street, where it could 
be loaded onto tank trucks for 
disposal. : 


The engineer’s estimate for this work 
as of January 1949 was $174,485, based 
upon prices of early 1948, with percent- 

age added for increased cost of labor 
and material during the year 1948. One 
partial bid was received for the work on} 
city streets only. Another bid was for 
the complete project, including work on} 
the beaches but amounting to $325,239. | 
This exceeded funds available for con-| 
struction as well as the total bonding 
limit of the city which was approxi- 
mately $225,000. 

Such an unexpectedly large bid price, 
was not an uncommon experience in) 
those days of rapidly rising construction! 
prices, but it was felt that in addition it! 
reflected a greater allowance for hazard 
than was warranted on beach pipe lines: 
and treatment plant, as well as for oc-: 
currence of rock in trenches. All bids. 
were rejected by the city council, andi 
the engineer was authorized to prepare 
modified plans for immediately neces-: 
sary items whose cost would be vitae 


funds available to the city. 


Modified plans 


The most important changes in the: 
plans, other than elimination of sewer: 
lines not immediately needed, were made 
in the treatment plant and outfall sewer.t 
At the treatment plant the principal 
change was the elimination of the sludge; 
pumping and loading facilities. This was 
accomplished through a modification 
of the State Health Department rule, 
adopted March 11, 1946, which forbade! 
the discharge of digested sludge inta 
natural waters. The rule was changed sa 
as to permit such discharge along with 
the clarified effluent if digested sludge 
was released in small quantities so as 
not to create unsightly conditions on 
form sludge beds. 

In connection with this matter, condi-’ 
tions were examined at Portland, Ore.’ 
where, after joint investigation by tha 
state sanitary authorities of Washing 
ton and Oregon, the city was planning 
to discharge “sludge into the Columbiz 
River from a treatment plant being de} 
signed to handle intercepted raw sewage 
formerly discharged into Willametté 
River. Investigation was also made 0% 
experiments under way in Souther 
California in connection with disposa; 
of digested sludge by the Los Angele 
County Sanitation District. 


The beach outfall sewer presented 


Continued on page 108 
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Going Underground in the Heart of a Big City Driving— 


‘San Francisco's Twin Tubes for Traffic 


Morrison-Knudsen Co., Inc. begins excavation for 
Broadway Tunnel — Project extends 3,300 ft. 
through heavily built-up section—Complete sur- 

vey made of all nearby buildings before blasting 


| Tae CITY of San Francisco 
is now building one of the most up-to- 
date vehicular tunnels in the world. 
Known as the Broadway Tunnel, it will 
‘provide a new traffic arterial through 
fhistoric Russian Hill and create a new 
route from the downtown district to the 
northwesterly portion of the city and 
‘the Golden Gate Bridge. The tunnel will 
Mrelieve traffic congestion on narrow 
Pacific St., and tend to alleviate crowded 
/conditions on Bush, Pine and California 
‘Sts. The entire project, including tunnel 
japproaches, extends from Powell St. on 
tthe east to Polk St. on the west, a dis- 
tance of 3,300 ft. 


‘Up-to-date design 

| The portals of the tunnel extend from 
Ja point between Mason and Taylor St. 
‘to a point between Leavenworth and 
“Hyde St. Broadway, originally laid out 
as a wide street, provided the ideal loca- 
‘tion for such a tunnel as this. The dis- 
'tance between the portals of the tunnel 
/will be 1,616 ft., with a maximum grade 
lof 3%. The tunnel consists of twin bores, 
jeach 28% ft. wide, and each providing 


for two lanes of traffic in one direction 
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By 


HARRY 
KIRMOND 


Assistant 
Project Manager 


Morrison-Knudsen 
Co., Inc. 


plus a sidewalk. Except for a short dis- 
tance from the portal, the two bores will 
be about 35 ft. apart. 

The tunnels will be supported by steel 
ribs fabricated from 10-in..I-beams and 
lined with 2 to 3 ft. of concrete, depend- 


PICTURED AT TOP OF PAGE— 
EXCAVATION for the east approach and 


ventilating building. Soldier beams around 
excavation are to 65-ft. depth. Spaces be- 
tween beams were filled solidly with wooden 
lagging as excavation progressed. 


ing upon the type of ground. The inside 
facing will be of light-colored ceramic 
tile and illuminated by an ultra-modern 
lighting system. A ventilating building 
will be constructed at each end of the 
tunnel, providing fresh air to the tun- 
nels and removing noxious gases. The 
amount of air forced through the tun- 
nels is controlled automatically accord- 
ing to the percentage of carbon monox- 
ide existing in the tunnels. Due to the 
fact that the prevailing winds in this 
part of San Francisco come from the 
west, the ventilating system in the venti- 
lating building at the east end is de- 
signed to deliver more air than the sys- 
tem at the west portal. 

During a portion of the construction 
period it has been necessary to suspend 
operation of the historic old cable cars 
on Mason and Hyde St. These have been 
temporarily replaced by buses, but it is 
expected that when the bridges at Hyde 
and Mason Sts. have been constructed 
service will be resumed. 


An 85-year history 


The conception of a tunnel under Rus- 
sian Hill is not a new one. City records 
show that as far back as 1865 proposals 
for construction of such a tunnel were 
presented to the city council. In 1876, 
proponents of a tunnel in this location 
again tried to secure enough support for 
the construction of such a project. A 
great deal of opposition was encoun- 
tered, however. One of the principal ob- 
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SETTING soldier beams at the east approach. Rig in background is drill- 
ing holes for the beams a number of feet below final sub-grade. 


jections was that it would be a menace 
to health, as people entering a dark, 
damp tunnel from the open air would 
be subject to colds. It was also suggested 
at this time that an open cut be made 
through the crest of the hill. Nothing 
definite was done about the project, 
however, until the voters approved its 
construction and a bond issue in 1946. 


Planning and problems 


Plans for the project were prepared 
by the city engineer’s office under the 
direction of Ralph G. Wadsworth, city 
engineer, and Sherman P. Duckel, direc- 
tor of public works. Ole Singstad, world 
authority on tunnels and consulting 
engineer of New York, was retained by 
the city on a consulting basis to advise 
on the basic design. The contract for 
the construction of the project was 
awarded February 8, 1950, to Morrison- 
Knudsen Company, Inc., on a bid of 
$5,253,552. The official starting time was 
May 1, 1950, and the scheduled comple- 
tion date is April 30, 1952. Morrison- 
Knudsen Company assigned T. Y. John- 
son of the M-K Los Angeles district as 
project manager to have general super- 
vision of the entire project. 

In order to secure sufficient right-of- 
way for the portals to the tunnel, it was 
necessary for the city to buy 40 parcels 
of land, all occupied by buildings rang- 
ing from single dwellings to 12-unit 
apartment buildings. Some of these have 
been moved back to clear the right-of- 
way, others have been moved to other 
locations and a great many of the older 
buildings have been demolished. 

Constructing a tunnel in the heart of 
a city presents problems such as are not 
encountered in the ordinary course of 
tunnel driving. In constructing tunnels 
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in the mountains and in the wide open 
spaces, relations with the public are 
practically non-existent and the danger 
of damage to surrounding property is 
also negligible. Such is not the case, 
however, in constructing a _ tunnel 
through a highly-developed portion of 
a metropolitan area. Here, the general 
public becomes a major factor in con- 
trolling the work and methods used in 
construction. It can be readily seen how 
a project of this kind, with its unavoid- 
able accompanying noises, relocation of 
sidewalks, streets, and utilities, and the 
accompanying dust and dirt could easily 
upset the well ordered and routine lives 
of the residents in the locality. The 
necessity of protecting houses, apart- 
ments, and other buildings from settle- 
ment damage is also apparent. These 
factors made it necessary to make a 
complete analysis of all the property and 
buildings in the vicinity of the tunnel 
for the protection of the public, the city, 
and the contractor. 


Area survey 


An area survey was made under the 
direction of the writer, in which 12 engi- 
neers and architects were employed, and 
every room in every building and every 
foundation and retaining wall were 
minutely examined in order to deter- 
mine their present condition and their 
ability to withstand such shocks as 
might occur due to blasting. These sur- 
veyors worked in pairs, each pair being 
assigned to a different block. In each 
case they requested the owner of the 
property or the owner’s representative 
to accompany them while making the 
survey. The owner was then requested 
to sign the report, together with the sur- 
vey team. In cases where there were al- 


TOP HEADING at east approach with arch ribs in position. Excessive 
settlement necessitated pouring concrete footings from drifts. 


ready rather serious defects occurring 
in the buildings, photographs were 
taken which were appended to the writ- 
ten report. 


Property owners cooperate 


The degree of cooperation given tc 
the contractor by the property owners 
has been remarkably high. It has beer 
the contractor’s experience on othex 
projects that owners were continuously 
trying to take advantage of the contrac-+ 
tor to secure repairs to their property 
which in a great many cases had beer: 
needed before the project was even con: 
ceived. Thus far, the contractor has en+ 
countered nothing of this nature in deal. 
ings with the residents of Russian Hill 
The chief difficulty encountered in the 
survey was due to the fact that a grea’ 
many residents of this area are Chinese: 
and many do not speak English. This 
problem was solved by employing sev- 
eral young Chinese engineers and as. 
signing them to the various teams work- 
ing in the area. 

The contractor thus had a docu 
mentary record of the existing conditior 
of all buildings in the area before worl 
commenced. In driving a tunnel an¢ 
working in the type ground so far en| 
countered, the contractor has realize 
that some settlement is to be expected 
regardless of any precautions whicl 
may be taken to prevent it. This being 
the case, the record of the survey wil 
enable the contractor to determine thé 
extent to which various properties havé 
been damaged since construction began 
This will also greatly assist anyone it 
making a fair settlement to the owners 
In order to study and control the siz 
of the charges to be used in blasting, : 
seismograph was purchased and read 
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ings are always taken when blasting is 
in progress. 

Before the actual construction of the 
tunnel and approaches, a great deal of 
preliminary work was made necessary 
by the relocation of sewers, water lines, 
electric services, and telephone lines. 
With the exception of sewer work, 
which was done by Morrison-Knudsen 
forces, the various utility companies 
performed their own relocations. The 
work on the project commenced with 
the excavation for the East Ventilating 
Building and the East Approach. This 
was accompanied simultaneously by the 
drilling of holes for a series of soldier 
beams extending completely around the 
excavation east of the tunnel portals. 
These holes were driiled to a depth up 
to 65 ft., extending a number of feet be- 
low final sub-grade. Soldier beams, the 
largest being 36-in. WF, 230 lb. per ft., 
were then placed in these holes and con- 
crete poured to a point below final sub- 
grade. These beams were then con- 
nected by whalers, struts and diagonals, 
and the spaces between the beams were 
filled solidly with wooden lagging as the 
excavation progressed. This network of 
beams and struts was designed to sup- 
port an ultimate load considerably 
greater than that for which the walls of 
the permanent structures of the tunnel 
were designed. 

In view of the contractor’s later ex- 
perience, this was a fortunate precau- 
tion. In order to determine the actual 
loading of the steel in place, electronic 
strain gages were placed on the struts 
and diagonals. On a few exceptionally 
hot days the strain gage readings were 
extremely high, due to the expansion of 
the steel. In order to prevent a recur- 
rence of this high strain, the entire steel 
network was painted with aluminum 
paint, and in some cases covered with 
aluminum foil. The struts were covered 
with burlap which was kept wet, cither 
by spraying or by seepage garden hoses 
placed on the web. 


Hill really old fill 


The contractor had assumed from the 
pre-bid information furnished by the 
city that the material comprising the hill 
from Mason to Taylor St. was original 
ground. As excavation progressed, it 
was discovered that work was continu- 
ing in an old fill, up to a depth of some 
35 ft. Old bottles, timbers, shoes, cook- 
ing pots, bullets, and numerous other 
articles were discovered down at these 
(depths. Later, the contractor managed 
“to secure a picture of Russian Hill show- 
ping that in 1856, all of the portion of 
\Broadway covering the East Approach 
vand the East Tunnel Portal was a draw 
/or ravine which at some later date had 
“been filled. This fill material was also 
spermeated with streams and water aris- 
ing either from natural springs, leaky 
water lines or broken sewers. These con- 
ditions caused far greater pressures than 
-had been anticipated to be placed upon 
the supporting steel network. Because 
of these increased pressures, the city re- 
designed portions of the retaining walls 
-and ventilating buildings in order to 
sustain greater stresses. ; , 
| It was the contractor’s original in- 
l 
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tention to drive the tunnels by the top 
heading method, placing wall plates and 
arch tunnel ribs in position, and then 
excavating the remaining core with an 
electrified Northwest 6 shovel which has 
had both the boom and dipper stick 
shortened. The excavated material 
would have been removed from the tun- 
nel by means of 10-cu. yd. end-dump 
Euclid trucks, equipped with ‘“scrub- 
bers” to prevent the exhaust gases from 
entering and polluting the tunnel. The 
geological report indicated that a strat- 
um of Franciscan sandstone would be 
first encountered, followed by a hard 
blue sandstone which would be self- 
supporting. 


Settlement changes plans 


The unit bids for driving the tunnel 
had been based on two types of tunnel. 
The “A”-type section would be used in 
that portion of the tunnel where the 
ground was not considered to be self- 
supporting, and the lining of this section 
would consist of 3 ft. of concrete and a 
curved invert of concrete 3 ft., 6 in. thick. 
The “B”-type section of tunnel was to 
have been used in rock sections where 
the ground would be considered self- 
supporting, or nearly so, and only 2 ft. 
of concrete would be used, without in- 
vert, as a tunnel lining. According to the 
plans prepared by the city, it was antici- 
pated that less than 100 ft. at the East 
Portal would be “A”-type tunnel. After 
driving the top heading and wall plate 
drifts, and placing the steel ribs, the con- 
tractor found that there was too much 
settlement in the tunnel. It appeared 
that the entire hill was showing settle- 
ment all the way from the tunnel portals 
to Taylor St., a distance of 200 ft. This 
settlement, while very gradual, con- 
tinued for several weeks. In view of this 
fact, it became necessary to pour a con- 
crete footing on which to set the tunnel 
ribs. The contractor proceeded to drive 
2-ft. drifts in the North Bore, one ex- 
tending about 210 ft. into the hill. Curb 
forms were then placed, and foot blocks 
and curbs poured in one pour using a 
Rex Pumpcrete machine. 

Thus far in the longest drift, the for- 
mation is composed of an extremely 
fragmented soft sandstone, interspersed 
with lenses of slick clay. Very little 


blasting has been done to date. Most of 
the material has been removed with 
pneumatic spades and picks, Joy HL20 
mucking machines being used to load 
the excavated material into the mine 
cars. Most of the material excavated 
thus far has been hauled to Islais Creek 
fill site, a distance of 5% mi. across the 
city. If the character of the material 
changes as the drifts progress, so that 
the rock will break to a minimum of 6 in. 
and be reasonably free from dirt, then 
much closer dumping sites can be se- 
cured. Ingersoll-Rand jackleg drills 
have been adopted for drilling. These 
are mounted on two 3-deck jumbos car- 
ried on trucks which were designed and 
built in the contractor’s Southgate, 
Calif., shops. In order to reduce concus- 
sion to a minimum, milli-second delay 
blasting caps will be used. 


Present plans 


It is planned at present to place the 
concrete lining near the portals before 
removing the center core. Air supply for 
the tunnel is delivered by a battery of 
three model XLE Ingersoll-Rand com- 
pressors, delivering a total of 2,550 cfm. 
A 6-in. air line has been laid the entire 
length of the project to deliver air to 
the West Portal. It was planned to drive 
the major part of the tunnels from the 
east end, although now that it is con- 
sidered necessary to open up only a 
short length of tunnel before concreting, 
it will probably be necessary to do some 
driving from the West Portal in order to 
keep up with the proposed schedule. 


Personnel 


For the San Francisco Department of 
Public Works, Sherman P. Duckel is 
director, and Ralph G. Wadsworth is 
city engineer. Resident engineer in the 
field is George Partridge. 

For Morrison-Knudsen Co., Inc., T. 
Y. Johnson is project manager; Harry 
Kirmond is assistant project manager ; 
L. B. Wheeler is project engineer; John 
Erdle is office engineer; Dan Butler is 
office manager; Carl Larson is tunnel 
superintendent; Axel Hallberg is build- 
ing superintendent, east side; Ken 
Gooding is building superintendent, 
west side, and Paul Benner is master 
mechanic. 


ALUMINUM PAINT, aluminum foil and wet burlap are being used to prevent high temperatures 
from causing strains in the steel network at the east approach. 
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THE ABC OF 
PRESTRESSED CONCRETE 


BASED on the engineering fact that concrete is strong 
in compression, but weak in tension, designers have 
worked for years to improve methods for using this basic 
material in a most economical manner, considering: (1) 
the cost of labor and (2) the cost of materials. 

A simple beam provides a quick illustration of the prob- 
lems involved. To support a load—even its own weight— 
this simple engi- 
neering member 
must sustain 
forces of com- 
pression along its 
upper surfaceand 
corresponding 
forces of tension 
along the lower 
edgé.—Cast in 
plain.concrete 
such a simple 
beam would be weak and limited to the tension which 
could be sustained by the concrete in the lower section 
of the beam. However, by using steel bars to take care 
of this tension, engineers design concrete beams and 
girders to combine the properties of concrete and steel 
in an economical method. 

Considering the problem further, it was obvious that 
the reinforcing steel merely embedded in the concrete 
does not exert any initial force-on the concrete to help 


A simple analogy—squeezed together, 
a "beam" of books can support a load. 


LINE OF NO 
COMPRESSION 
OR TENSION 
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Tension in bottom of plain concrete beam is the problem. 


15 COMPRESSION" 2 


resist the applied load and resulting tendency for crack- 
ing along the bottom of the beam. Since the steel is not 
being stretched, it is not able to “go to work” as fast in 
resisting any tension resulting from the load. To use a 
simple illustration, a weight placed on an unstretched 
rubber band will cause more sag that a similar weight 
placed on one which has been stretched tight. Any stretch- 
ing of the steel will tend to open up small cracks, which 
is undesirable even though not directly affecting the 
strength of the beam. Further, this situation is an uneco- 
nomical design since it brings a small proportion of the 
concrete (lower part of the beam) up to the point of over- 
load before the rest of the concrete is up to anywhere 
near working strength. 

For years, engineers recognized the fact that if steel 
of proper strength could be inserted in the concrete and 
then given an initial load (stretched) the result would 


REINFORCING 
BARS 


Reinforced beam combines properties of steel and concrete. 


place the concrete in compression before it had received 
any dead or live load. Theoretically, if the steel could be 
pulled just the right amount, and clamped, it would com- 
press the concrete with a force equal to the effect of the 
load, which would bring the concrete back to “no load.” 

The action of stretching the. steel and applying this 
force to compress the concrete is called prestressing. This 


procedure allows a more economical use of both mate- 
rials, but involves new principles of design, new tech- 
niques in the field, a greater amount of labor on the job. 

This same basic principle was being used in the design 
and construction of cylindrical tanks for storing water 
and other liquids. When these tanks were cast in plain 
concrete the pressure of liquid on the inside would tend 
to pull apart the concrete wall, producing cracks, leakage 
and potential failure. Engineers recognized the possibility 
of putting tension of hoops around this concrete and 
subjecting it to compression to balance the load imposed 
by the water when the tank was filled. An original design 
to meet this problem was developed by William S. Hewett 
about 1921, and many concrete tanks were built with 
steel bands around the outside which were pulled tight 
by turnbuckles. The size, number and tightness of these 
bands were determined by the pressure of water to be 
sustained. More recently, the Preload Corporation ex- 
tended this idea by developing a method for wrapping 
the concrete wall with steel wire which was applied under 
stress. The net result was the same—placing the concrete 
under compressive load before it was called upon to sus- 


In prestressing, stretched wires compress bottom concrete. 


tain the inside force. Tanks of this design are being built 
in the West by The Preload Pacific Corp., San Francisco. 


In general, two methods have been developed for “pre- 
stressing” a simple concrete beam: 


1. Steel wires (about 0.2-in. diam.) are placed in the 
proper position in the lower section of the form and 
held under tension while the concrete is poured. 
After the concrete has taken final set, the pull on 
the wires is released, and this force is transferred 
to the concrete by the bond between the wires and 
the concrete. The process puts compression in the 
concrete. This procedure was first developed by a 
German engineer, and is called the Hoyer process 
of prestressing. 

. Pipes or tubes are inserted in the form—with or 
without wires already in place—and the concrete 
poured, leaving longitudinal holes at the locations 
where the wire-reinforcing is required. After the 


Under load, prestressed beam has minimum tension in bottom. 


concrete has set and the form stripped, these wires 
are stretched to proper tension by hydraulic jacks 
and wedges applied at the ends of the pipe. This 
places compression on the concrete and introduces 
the prestress. 


During the past several years, a Belgian engineer (G. 
Magnel) and a French engineer (M. Freyssinet) have led 
the technical studies in developing the theory of pre- 
stressed concrete, and its field applications. 

The first time this method was applied to a bridge struc- 
ture in the United States was in the design and construc- 
tion of a bridge for the City of Philadelphia. The project 
has been under way during the past year and watched 
with interest by engineers and contractors throughout 
the country. 

Now, a Western bridge has been designed using the 
principle of prestressed concrete, and Western Construc- 
tion presents a description of the structure and its design 
features in the following article. 
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Calitornia Division of Highways Building the West's— 
First Bridge of Prestressed Concrete 


Pedestrian bridge in Los Angeles, with single 
: span of 110 ft., considered ideal structure for 
: experimental use of method—Design data to be 
obtained by careful measurement of stresses and 


: Brivce DESIGNERS of 
the California Division of Highways 
_have been watching with interest the 
recent developments being made in pre- 

stressed concrete design. There have 
been many useful and economical appli- 
cations made of prestressed concrete in 
_ other fields of construction and it is felt 
| that there may be many useful places 
; oe it in highway bridge construction as 
| well. 


| What are the advantages? 


The advocates of prestressed concrete 
design claim several advantages over 
standard reinforced concrete designs. 
For instance many feel that under fa- 
vorable conditions a prestressed design 
could be made to show economy over a 
standard reinforced concrete design. 

We do know that a prestressed con- 
crete design can be made to show con- 
siderable economy of materials such as 
concrete and especially reinforcing steel. 
In normal times this saving of mate- 

/ rials might not be of particular signifi- 
cance unless it could also be translated 
into a saving in dollars. However, there 

' was a period not long ago, during the 
last world war, when a saving in rein- 
forcing steel was a definite advantage in 

itself, and of course, we cannot tell when 
that condition may again return. 

We also know that a prestressed con- 
crete girder design can be made with a 
much smaller depth to span length ratio. 
In the design of our many freeway 
structures we often find ourselves very 
limited for head room. Therefore a pre- 
stressed concrete design with its reduc- 
tion in headroom requirements could in 

. many cases be a useful facility to have 

_ at the disposal of the bridge engineer. 

_ Jn addition to this the architect often 

. feels that he could make our concrete 
freeway structures more attractive if he 
had more slender and graceful members 


‘to deal with. It is possible therefore, 


that a prestressed concrete design could 


’ be made to show a considerable advan- 


tage in this field. 


In the southern area of California 
where the state highways cross deserts 
at many points there are hundreds of 
timber bridges which some day soon 
must be replaced. These structures are 
located in remote areas and in climates 
that make construction very difficult. 

It is entirely possible that prestressed 
precast concrete members will make an 
excellent solution to this problem. 


These members could be precast in an 
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deflections— Many details of construction mate- 
rials and procedures left to discretion of contractor 


By 


LEONARD C. 
HOLLISTER 


Engineer of Design 

Bridge Department 

California Division 
of Highways 


area close to labor and materials. Being 
light in sections they could easily be 
transported to the site and erected with 
the minimum of men and equipment. 

These then are some of the possible 
advantages of prestressed concrete de- 
sign that we hope to investigate. 


Avoiding dictatorial specs 


While the theory of prestressed con- 
crete design is quite simple and fairly 
well established it is not easy to jump 
in and start designing and constructing 
bridge structures so radically different 
from standards that have been de- 
veloped over the past 20 years. 

In the first place the two principal 
methods of prestressing are patented 
and it was our desire to prepare the 
plans and special provisions so as not 
to eliminate any of the accepted meth- 
ods of prestressing concrete girders. 

It was, therefore, necessary to make 
considerable investigation before ade- 
quate plans and special provisions could 
be prepared that would not dictate any 
particular type or method and yet would 
be specific enough to maintain a suffi- 
ciently firm control over materials and 
construction to insure a first class struc- 
ture when completed. 

Since both design and construction 
experience had to be developed, it was 
felt that the first few jobs would be con- 
sidered experimental and should be on 
not too large a scale. 


Arroyo Seco pedestrian bridge 


The pedestrian bridge across the Ar- 
royo Seco in the Los Angeles area ap- 
peared to be an ideal structure with 
which to start our prestressed concrete 
experience. It is a small structure with 
a fairly long single span carrying mod- 


_ erate live loads not subject to extreme 


NOTE: The prestressed concrete design for the 
Arroyo Seco pedestrian bridge was previously dis- 
cussed by Mr. Hollister before the annual convention 
of the Structural Engineers Association of California 
at Coronado, Calif., October 12-14.—Editor. 


overloads and located in an accessible 
area for experimental work. 

The Arroyo Seco pedestrian bridge 
has a span of 110 ft. between supports, 
is simply supported, and provides for an 
8-ft. clear sidewalk, with a live load of 
Do (Dy per san tt. 

The final section of this structure as 
designed is shown on page 68. 

In preparing the design and special 
provisions for this job it was our 
thought that it should be left open to 
any of the accepted methods of pre- 
stressing available to the construction 
industry. Accordingly we secured as 
much information as possible from the 
Pacific Bridge Company, which is inter- 
ested in the Mangel or Belgian method 
of prestressing, and with the Raymond 
Concrete Pile Co., which is interested in 
the Freyssinet method. 

The plans, therefore, did not show 
specific details as to size, number or 
strength of wires, wire enclosures, dis- 
tribution and anchorage plates or jack- 
ing details. The special provisions made 
the following requirements. 


Working stresses 


The unit working stresses used were 
conservative, being 1,700 psi. for con- 
crete testing 5,000 psi. at 28 days, and 
for the prestressing wires 0.6 of the ulti- 
mate tensile strength with a minimum 
ultimate strength of 200,000 psi. In this 
case wires with an ultimate strength of 
200,000 psi. would be worked at 120,000 
psi. 

To allow for shrinkage in the con- 
crete, and creep in both the steel and 
concrete this 120,000 psi. will gradually 
be reduced by approximately 15%, or 
0.85 X 120,000 = 102,000 psi. 


Prestressing wires 


As with the ultimate strength require- 
ments for the wire the special provisions 
are open as to exact size of wire that 
might be used stating only that the wire 
must have a diameter of not less than 
0.100 in. and not more than 0.300 in., and 
comply with ASTM oil-tempered. steel 
spring wire Designation A 229-41 or 
wire with equal or better physical char- 
acteristics. 


Distribution plates and anchorage 


Details for distribution plates and 
anchorage devices were not detailed on 
the plans. These were left to the con- 
tractor with the following provisions. 

All wires are to be secured to the ends 
of the girders by means of approved 
anchoring devices which will be of such 
nature that they will not kink, neck- 
down or otherwise damage the wire. 

Anchorage devices shall hold the wire 
without creep or slip of more than & in. 
at a load of 150% of the working stress. 

Distribution plates consisting of 
welded steel or cast steel bearing as- 
semblies for the support and distribu- 
tion of the load from the anchorage de- 
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vices shall be provided. They shall meet 
the following requirements: 


1. Bearing stress on concrete not to 
exceed 3,000 psi. 


2. Maximum bending stress in plates 
20,000 psi. 

3. Bearing pressure to be distributed 
evenly from wires to concrete 
girders. 


Prestressing 


Immediately after placing wires the 
ends of wire enclosures are to be sealed 
to prevent moisture from entering. After 
concrete is poured and in place for 28 
days seals are to be removed and wires 
stressed by hydraulic jacks. Jacks are to 
be actuated by means of a hydraulic 
pump. Jacks are to have pressure gages 
to permit computing stress in steel wires 
at any time. 

Wires are to be stressed to 110% of 
working stress and held for 2 minutes, 
then lowered to 106% of working stress 
and anchored. Wires can be stressed 
individually or in pairs as would be done 
by the Mangel method or in groups of 
12 as by the Freyssinet method. 


Cost comparison with standard design 


Since one of our main objectives in 
the use of prestressed concrete is even- 
tual economy it is fair that we should 
compare this first prestressed job with a 
standard reinforced concrete design for 
the same location. 

The original design for this structure 
was prepared on the basis of standard 
reinforced concrete methods and con- 
sisted of section with proportions as 
shown in the drawing above. 

For comparison the typical section of 
the prestressed design is shown along- 
side. 

A comparison of quantities between 
the two sections is: 


Standard Prestressed 
Concretem 88 cu. yd. 50 cu. yd. 
Reinforcing 
SLCC meeseeeenese 40,000 Ib. 7,000 Ib. 


This indicates a savings of 38 cu. yd. 
of concrete and 33,000 lb. of reinforcing 
steel. 

Assuming that the amount of false- 
work and forms would be approximately 
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the same for either design, the savings 
would be the cost of furnishing and 
placing 38 cu. yd. of concrete. At $20.00 
per cu. yd., this would be 


38 X 20 = $760.00 


The savings in reinforcing steel would 
be 33;000 Xx 11 = $3630: 

The total of these two items is $4,390 
against which must be charged the cost 
of the prestressing wire and the pre- 
stressing operations. 

For this work the contractor has bid 
$5,000. 

Actually for a true cost comparison 
consideration should have been given to 
the fact that the standard design would 
have required somewhat larger abut- 
ments, and larger ramps. 

Thus it can be seen that for our first 
prestressed job we have not effected 
much economy, if any. This was as 
anticipated, however, on the first job. 
Ultimate economy we feel will come as 
greater facility for both design and con- 
struction is developed. This can be done 
only by experience and we feel that now 
is the time to gain that experience. 

A tabulation of the four bids received 
accompanies this article. Walter Kau- 
cher of Los Angeles was low bidder and 
he proposes to have the Prestressed 
Concrete Corp. of Kansas City, Mo., do 
the prestressing. 


Field measurements of concrete stresses 


Since this structure is to be considered 
as an experiment from which not only 


From This Month’s Unit Bid Summary 


Prestressed Concrete Pedestrian Bridge in Los Angeles 


California—Los Angeles County—State. 


County, Calif. Unit bids were as follows: 


222295770 
ee 24,810 


(1) Walter Kaucher 
(2), Js 


E. Haddock, Ltd 


cu. yd., removing concrete 

cu. yd. structure excavation 

cu. yd. class “‘A”’ P.C.C. (structure).. 
cu. yd. class “E”’ P.C.C. (girders) 
lin. ft. concrete railing : 


8 cu. yd. class ‘‘A’”’ P.C.C. (curb and sidewalk)....... 


Ib. bar reinforcing steel 
lb. miscellaneous iron and steel 


sum, prestressing and reinforcement (girders) 


Stressed to 120,000 psi. 


ORIGINAL DESIGN for the structure was prepared on the 
basis of standard reinforced concrete methods and consisted 
{of the section shown at left. For comparison, a corresponding 
~ section of the same bridge with the prestressed design is 
shown above. Gain in head room is 3 ft., 4 in. 


€ ( ity— Walter Kaucher, Los Angeles, with a bid of $23,770, 
was low before the California Division of Highways for constructing a prestressed concrete girder 
pedestrian bridge over Arroyo Seco Channel near Avenue 58 in Arroyo Seco Park, Los Angeles 
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0.2 “ham. 


the Division of Highways but also the | 
construction industry of the West can | 
gain valuable information for possible 
application on future jobs, tests are to 
be made. 

The Division of Highways has made : 
arrangements with the Institute of | 
Traffic and Transportation Engineering 
at the University of California to make » 
certain tests. 

From these tests it is hoped to de- - 
termine: 

1. Stress distribution in the concrete > 

during prestressing and immedi- - 
ately after. 


-" 


2. Loss of prestressing in concrete. 


3. Stress distribution in concrete due : 
to design live load and double de- - 
sign live load. 


4. Deflections. 


Twelve Carlson gages are to be em- - 
bedded in the two girders in the north : 
half of the span. Three gages will be : 
placed at the CL section and 3 at the : 
Y4-point section. 

One of the advantages of prestressed | 
concrete is the resulting low unit stress : 
for diagonal tension because of the con- - 
crete being held in compression. The : 
calculated maximum unit stress for t 
diagonal tension was 12 psi. It was: 
therefore necessary to use only a nom- 
inal amount of shear reinforcing. U-stir- - 
rups of %4-in. diameter at 18-in. centers : 
were used, except at the ends where : 
concentration of prestressing forces : 


(3) McClain Construction Co., Inc 
(4) Concrete Const. Service, Inc 


(1) (2) (3) (4) 

10.00 10.00 

5.00 5.00 
60.00 107.00 
112.00 185.00 
10.00 13.00 
40.00 45.00 

12 12 


50 50 1,15 
$6,500 $14,600 $14,511 


$42,280 


\ 


was high and in this area 34-in. stirrups 
were used. 

Computations for deflections indicate 
that the girders will deflect about 0.8 in. 
from their poured-in-place position 
under dead load. A live load of 55 lb. per 
sq. ft. will produce a deflection of about 
0.58 in. 

After completion of the structure it 
is planned to take readings on the Carl- 
son gages and measure deflections peri- 
odically until no appreciable change in 
stress or deflection is noted. 


Method of prestressing 


During the preparation of these plans 

much helpful information was received 
from Pacific Bridge Co. of San Fran- 
cisco, The Preload Enterprises Inc. of 
N. Y., the Raymond Concrete Pile Co., 
and The John A. Roebling’s Sons Co. 
_ The Pacific Bridge Co. has the rights 
to the Mangel prestressing process on 
the West Coast, and the Raymond Con- 
crete Pile Co. has the rights to the 
Freyssinet prestressing methods in the 
United States. 

Information from the contractor is to 
the effect that he does not propose to 
use either the Mangel or the Freyssinet 
method, but proposes to prestress the 
girders by a method which has been 
patented by the Prestressed Concrete 


Corp. of Kansas City. 

It consists chiefly of threading five 
wires through a stressing block which 
is a steel block with a 4- by 1-in. face 
and 3% in. deep. After the wires are 
threaded through drilled holes in these 
stressing blocks 5£-in. washers are 
placed and a button head is formed on 
the end of each wire with a high pres- 
sure hydraulic press. The Prestressed 
Concrete Corp. assures us that these 
fastenings will meet specifications with- 
out creep or slip of more than &% in. at 
150% of design load. 

The wires are then placed in metal 
sheaths and erected accurately in place 
in the girder forms before pouring any 
concrete. 

After the concrete girders have been 
poured and before concrete has reached 
its full 28-day strength of 5,000 psi., a 
small initial tension is placed on the 
wires. 

After concrete has reached its full 
strength of 5,000 psi., the jacking opera- 
tions will commence by jacking, one at 
a time, the stressing blocks, each of 
which will stretch five %4-in. wires with 
a hydraulic jack. In order to induce a 
stress of 120,000 psi. in the wires which 
are approximately 110 ft. long it will be 
necessary to~jack them 5.3 in. for a 
modulus of elasticity of 30,000,000. How- 


ever, the jacks are to have accurate 
gages for measuring the force exerted. 
To stretch five 4-in. wires the required 
amount the jacks need not have a ca- 
pacity larger than 20 tons. After all wires 
have been prestressed to the required 
amount, the wires will be pressure 
grouted through 1-in. holes in the large 
steel jacking blocks which are approxi- 
mately 20 in. long by 6% in. wide and 
3 in. deep. 


Girders to be prefabricated 


We also understand from the con- 
tractor, Walter Kaucher, that he pro- 
poses to prefabricate each of the girders 
to one side and lift them into place. Each 
girder will weigh approximately 50 tons. 
This method of erection will save the 
cost of falsework and permit construc- 
tion of the girders during the winter 
months at a time when the flood control 
district will not permit falsework in the 
Arroyo Seco channel. 

Thus the contractor proposes to make 
use of one of the advantages of pre- 
stressed concrete; that is, that it re- 
quires a smaller section with a consider- 
able reduction in weight. The standard 
concrete design would have required 
waiting until next spring for falsework 
in the channel or lifting girders weighing 
88 tons, rather than 50 tons, into place. 


Will Winter Put the Freeze”on Your Equipment? 


WITH Old Man Winter just around 
the corner in some places and really 
here in others, it’s high time to get your 
equipment in tip-top condition for snow 
and zero weather. Battling snow, ice and 
frozen ground isn’t easy, but it can be 
made easier if your equipment is ready 
for winter work. 

Follow these suggestions to get ready 
to meet cold weather. 


Cooling system 

- Perhaps the most important step in 
cold weather is to keep the cooling sys- 
tem of your earthmoving equipment 
ready for freezing weather. Check the 
radiator for leaks, making sure that all 
the hoses and gaskets are in good condi- 
tion, and that all connections are tight. 
Use a good grade of antifreeze—pref- 
erably a permanent, ethylene glycol anti- 
freeze solution because it has a boiling 
point higher than 185 deg. F. Test the 
solution periodically to make sure it 1s 
strong enough for protection against 
prevailing temperatures. 


Winter lubrication 


Change crankcase, transmission and 
final drive case oil to the correct winter 
grade. An oil that is too heavy in cold 
weather will cause such a drag on the 
starting motor that the engine will not 
start, even though the battery is in good 
condition. Manufacturers’ operators 
manuals give the details of where and 
when to lubricate. If you don’t already 
have the information, write the manu- 
facturer of the machine concerned for it. 
Most lubrication charts can be obtained 
for little or no cost. In requesting 
manuals or charts be sure to give the 
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make and serial number of the machine 
for which you want the information. 


Fuel 


Last summer’s fuel may be a little 
heavy for winter operation, so be sure 
the pour point is low enough to permit 
it to flow freely under prevailing oper- 


FORECAST 
COLDE 


ating temperatures. For cold weather 
operating, lighter fuels such as No. 1 
Diesel have a lower pour point. Your 
own oil man will be able to fix you up 
with the correct grade of oil. After you 
get the proper fuel, be sure to keep it 
clean. 


Check batteries 


In extreme cold weather, there is 
danger of batteries freezing if the spe- 
cific gravity of the solution is low. Bat- 
teries with a specific gravity of 1.225 will 


freeze at —35 deg. F. Make sure there is 
charge enough to withstand freezing 
weather. Check the water level often, 
but do not add water to batteries at the 
end of the day’s work as the water added 
at that time will freeze overnight. Add 
the water during the day when the water 
will have a chance to mix with the solu- 
tion in the battery. A good battery will 
mean quicker starting. 


Overnight parking 

A good point to keep in mind is park- 
ing your equipment. Many equipment 
owners, when they have to park their 
equipment for any length of time, follow 
the practice of parking their equipment 
on planks. If that is not practical for 
you to do, at least make sure that the 
dozer blade and scraper bowl are resting 
on blocks or planks when parked in cold 
weather areas. By doing this, you make 
Sunes taauetne, dozen blades omescraper 
bowl won’t be frozen down if allowed 
to rest for a considerable time on the 
ground itself. 

In addition, be sure to clean off your 
dozer blade and your scraper bowl and 
blade. If dirt is left on, it might freeze 
on so hard you'll have to thaw it out 
before you can do any work. It’s a good 
practice to spray a thin film of oil in the 
scraper bowl and on the dozer blade. 
This will be added protection to keep 
dirt from freezing. 

Be sure to keep all these points in 
mind. You'll find that by following them, 
cold weather operation will be made 
much easier. 

These tips and the accompanying car- 
toon were prepared by the Service De- 
partment of R. G. LeTourneau, Ine. 
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On the Alamogordo-Cloudcroft Highway — 


New Mexico's First Vehicular Tunnel 


500-ft. tunnel required to preserve alignment 

through rough terrain for new highway replac- 

ing narrow and steep route—Tunnel lined with 
both reinforced concrete and gunite 


TOP—View of west portal. Jutting limestone ridge obstructed optimum alignment. 


BOTTOM—Interior view. Final 3g-in. gunite coating covers initial reinforced concrete and gunite 
lining. Photographer's flash bulb lit up center line reflectors. 
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Reconstruction of the: 
Alamogordo-Cloudcroft Forest High- 
way Route 35 in New Mexico is pro-- 
gressing at an accelerated rate to com-4 
pensate for the abandonment ofa branch } 
line of the Southern Pacific Railroad. A 
16.9-mi. section of New Mexico State: 
Highway 83 provides a modern highway ; 
connection from Cloudcroft, located oni 
the crest of the Sacramento Mountains, ; 
with U. S. Highway 70 just north off 
Alamogordo. To accomplish this, the: 
U. S. Bureau of Public Roads has ex-- 
pended $1,864,000 for contract construc-- 
tion of the easterly 13.5 mi. since 1946.), 
In addition, a contiguous 3.4-mi. section 
has been completed through the bitu-- 
minous surfacing stage by the New)| 
Mexico State Highway Department ass) 
a Federal-aid Secondary project. | 


Alignment considerations \ 


The new highway saves 5.5 mi. of dis--| 
tance between Alamogordo and Cloud--| 
croft over the routing afforded by the?| 
old highway. The old highway, circuit-- 
ous in alignment, narrow and steep, wass 
functionally obsolete for the traffic load}) 
even prior to abandonment of the rail] 
line in 1947. Cloudcroft is the center of 
a vast recreational and logging area inj 
the Sacramento Mountains. The improy-4 
ment of the highway was essential to] 
serve the heavy recreational, logging# 
and commercial traffic demand. 

The easterly 13.5 mi. constructed By 
the U. S. Bureau of Public Roads trav- 
erses exceptionally rough terrain. At an’ 
intermediate point where the route trav- 
erses a secondary rim within Fresnal| 
Canyon, it was necessary to construct}, 
a 500-ft. vehicular tunnel through a4 
limestone ridge to preserve alignment..)) 
The construction of this tunnel was of} 
unusual interest in that it is the onlyy 
vehicular tunnel in New Mexico. De-4 
tails attending the construction, as taken 
from the final construction reports pre-} 
pared by Bureau of Public Roads en- 
gineers A. O. Stinson and T. A. Smith, 
follow: 

The tunnel was excavated by the con-} 
tracting firm of Henry Thygesen andi 
Co. and Frank P. Llewellyn, Albuquer- 
que, bidding as partners. Tom Taylori 
was the superintendent in charge of tun- 
nel work for the contractor, and A. O, 
Stinson was the project engineer for thed 
Bureau of Public Roads. 

After the tunnel was excavated, tem-] 
porary arch timber supports were in-} 
stalled and the tunnel was opened tod 
traffic for a year and a half before per- 
manent lining, paving and portals were 
provided. This latter work was accom- 
plished as two separate projects. Thed 
contractor for these projects was Henry) 
lhygesen and Co. His superintendent 
was C. W. Holford, and T. A. Smith 
was project engineer for the Bureau of 
Public Roads. 


The tunnel section was designed tal 
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| provide a 26-ft. finished roadway be- 


tween curbs and a 14-ft. minimum verti- 
cal clearance after lining and paving. 
Narrow sidewalks were provided along 
both curbs. To afford this, the excava- 
tion required 30-ft. width. The tunnel 
length from portal to portal is 520 ft. 
Prior to excavating the main bore, a 
pioneer bore 6 by 7 ft. was driven along 
the centerline of the proposed tunnel 
at the crest of the arch. 


Excavating pioneer bore 


In prosecuting this work the contrac- 
tor organized his forces on the basis of 
three 8-hr. shifts of six men each using 
two 3%-in. drifters mounted on a small 
drill standard. Thirty-five to forty holes, 
4 to 6 ft. deep, were drilled for each 
round and loaded with about 75 lb. of 
40% stick dynamite. Average advance 
per round in the pioneer bore was 4.5 ft. 

Removal of excavated material was 
accomplished by a small mucking ma- 
chine loading into %-cu. yd. steel cars 
running ona narrow gauge track. Load- 
ed cars rolled downgrade by gravity to 
the dump; empty cars were pulled up- 
grade to the mucker by a compressed air 
winch. Timbering was necessary for an 
intermediate 48-ft. section in the pioneer 
bore where fissured material was en- 
countered. Conventional square-set tim- 
bering, using untreated native Douglas 
fir, was used. Work on the pioneer bore 
began February 28, 1947 and was com- 
pleted April 18, 1947. 

After completion of the pioneer bore 
an inspection was made by Bureau of 
Public Roads engineers of the rock 
structures encountered. On the basis of 
this inspection, 358 ft. of the tunnel was 
designated for excavation to accommo- 
date lining. The remainder of the bore 
to a point 4 ft. from the east portal was 
designated for excavation to the neat 
tunnel section. Further inspections after 
construction permitted a reduction in 
the length of the tunnel that was ulti- 
mately lined. 


Completing the excavation 


Excavation of the main bore was ac- 
complished with the aid of a twin-deck 
drill jumbo. Six 3%-in. drifters were 
used, two at each level. Two 500-cu. ft. 
compressors supplied the air. Eighty to 
one hundred holes were drilled per shift, 
using 9- to 15-ft. steel. The longer steel 
was used in the more solid rock which 
did not require timbering. Holes were 
loaded with 40% stick dynamite with no 
springing or stemming. Shooting was 


FROM ABOVE the tunnel's west portal, a bird's-eye view of a portion of the Alamogordo- 
Cloudcroft highway. Rough terrain is typical of south-central New Mexico. 


accomplished with delay caps, using ten 
stages of delay shooting consecutively 
from the pioneer bore. Approximately 
3 lb. of powder per cubic yard of exca- 
vation was required. 


The drilling shift, working from 4 
p. m. until midnight, erected the timber- 
ing, drilled, loaded and shot the face. 
The mucking shift, working from 8 a. m. 
until 3 p. m., loaded out the muck, using 
a 34-cu. yd. power shovel with a short 
boom and five dump trucks. At 3 p. m. 
the engineer marked grade and line for 
the next round of drilling and a small 
crew laid the track for the jumbo. Ex- 
cavation of the main bore began on May 
21 and progressed with an average ad- 
vance of nine feet per day until comple- 
tion on July 25, 1947. A total of 12,000 
cu. yd. of tunnel excavation was re- 
quired. 


Lining and paving 

The lining and paving operations be- 
gan March 21, 1949, Timber arch lining 
forms were fabricated in Alamogordo 
and hauled to the site by truck. Initial 
plans called for 25 ft. of reinforced con- 
crete lining at the east portal, 30 ft. at 
the west portal and approximately 100 
ft. at intermediate sections within the 
tunnel. During construction, however, 
it became necessary to line an additional 


INSPECTING the completed tunnel. Left to right—Henry Thygesen, contractor of Albuquerque; 
T. B. White, district engineer, and C. G. Grosvenor, construction engineer, both of the New Mexico 
Highway Department, and W. J. Keller, district engineer, Bureau of Public Roads. 
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100 ft. of tunnel due to unstable rock 
conditions encountered. 

The completed tunnel has a reinforced 
concrete lining for approximately 50% 
of its length, with two reinforced con- 
crete portals. All sections of the tunnel 
which were not lined by reinforced con- 
crete were provided with a pneumati- 
cally applied mortar (gunite) coat ap- 
proximating 1!4-in depth. 

Lining operations progressed upgrade 
from the west portal to the east portal. 
An intermediate 100-ft. section, which 
required special treatment due to the 
unstable rock conditions, was the last 
section to receive the reinforced con- 
crete lining in the tunnel. In this section 
the temporary timber arch sets were left 
in place and incorporated within the 
concrete lining. Footings were exca- 
vated to solid rock on both sides of the 
timber supports and the walls poured 
to spring line before setting the arch 
forms. The arch was poured in 12-ft. 
sections with each section being bulk- 
headed off and completely filled with 
concrete supplied by pumpcrete ma- 
chine. Drains were placed in back of the 
lining to carry water which might seep 
down through the fractured rock strata. 
After completion of the reinforced con- 
crete lining and all paving, all tunnel 
interior walls were given a final gunite 
coat 3 in. thick, using white cement to 
improve visibility within the tunnel and 
ease the transition between the tunnel 
and the daylight. This operation was 
completed on November 15, 1949. The 
gunite operations were subcontracted 
and performed by C. N. Hanes Con- 
struction Co., Denver, Colo. 

All tunnel work was accomplished 
without accident. In one instancea cave- 
in occurred during lining operations and 
six men were entrapped by the shattered 
form lining for a short period of time, 
but were extricated without injury. The 
safety record for the tunnel work is a 
tribute to the superintendents who were 
in charge of construction activities. 
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Field Tips for Handling and Placing o 


Avru OUGH the advantage 
of lightweight aggregate in the reduc- 
tion of dead loads is generally recog- 
nized, perhaps there is no place in 
the country where its advantages are 
greater than on the West Coast where 
earthquake protection must be provided 
for structures. : 

Like any other material just begin- 
ning to come into general use, the prob- 
lems which arise in putting lightweight 
concrete to use in major structures are 
no longer problems after they have been 
met, recognized and mastered. Accord- 
ingly, the following information is pre- 
sented not in criticism of the material 
-but in the hope that our experiences 
among the pioneers in its structural use 
will help eliminate some of the condi- 
tions which have contributed to the 
difficulty and cost of handling and plac- 
ing “lightweight” in its first major uses. 


Transporting aggregates 


The fact that sources of supply are 
not yet as thoroughly developed or as 
wide-spread for lightweight as for rock 
concrete is of course a contributing 
factor to the cost of using the material. 
This necessitates careful attention to 
arrangements for long distance trans- 
portation of aggregates and careful 
scheduling and expediting to see that 
ample supplies are readily available for 
use to prevent delays in pouring. 

Perhaps the most persistent day-to- 
day problem is the control of water in 
the concrete. The very nature of the 
material, with its many air cells, makes 
this control difficult under the many 
various conditions of temperature, time 
lapses for evaporation and absorption, 
and re-handling of the material which 
takes place from stockpile to final posi- 
tion in the forms. To trace these oper- 
ations briefly on a typical job, the aggre- 
gate is stockpiled, pre-saturated, drained 
of excess moisture, batched, mixed, 
transported, dumped into a skip, hoisted, 
discharged into a hopper, loaded into 
buggies, wheeled to position on the 
deck, poured, shoveled into place and 
vibrated. During the course of this 
dozen or so operations, we have found 
that serious changes take place in the 
amount of free water in the mix, and 
consequently in the difficulty of han- 
dling the concrete. Perhaps the best way 
to illustrate is to follow the procedure 
from stockpiling to placement and de- 
scribe some of the conditions we have 
encountered. 


How to control water content 


In order to prevent the mixing water 
from being immediately absorbed by 
the aggregate, some method of pre- 
saturation is essential. In locations such 
as Los Angeles and San Francisco, 
where suppliers have set up separate 
facilities for handling lightweight ag- 
gregate, the metal bins equipped with 
sprinklers adequately take care of pre- 
saturation of the material. In locations 
away from such permanent and ade- 
quately equipped sources, however, pre- 
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Experience provides the answers to such day-to- | 
day problems on a “lightweight” job as— 


—How to control water in the mix 

— What methods keep the mix workable 
— How fo handle and deliver batches 

— What precautions avoid stiffening 
—How to get along with the inspector 


By 
PAUL A. 
ELSNER 
Chief Engineer 
Lindgren & 
Swinerton, Inc. 
San Francisco, Calif. 


saturation represents a very real prob- 
lem. The problems of pre-saturation in 
these areas are presented in the follow- 
ing remarks. Coarse aggregates and 
medium aggregate are not too difficult 
to saturate adequately, and provision 
must simply be made to soak the aggre- 
gate thoroughly and then to allow it to 
drain for approximately 8 hours before 
using. 

The matter of saturating the light- 
weight sand, however, has not proven so 
simple. We have had as much as a 20- 
gal. variation in water content in suc- 
cessive 5-cu. yd. batches, which we have 
traced primarily to lack of uniform satu- 
ration of the sand. To control this con- 


ENGINEERS and contractors are 
probably quite familiar with the sub- 
ject of lightweight concrete from the 
standpoint of general information 
and design. Mr. Elsner has by-passed 
this phase of the subject and presents 
instead the thoughts and experiences 
of those men who are involved in the 
detailed down-to-earth day-to-day 
operations necessary where light- 
weight concrete is used for major 
building projects. His article there- 
fore represents a valuable accumula- 
tion of grass-roots experience in the 
procurement, handling and placing 
of this promising structural material. 


The experience of Lindgren & Swin- 
erton, Inc., has extended to the use 
of lightweight concretes using the 
several major types of lightweight 


aggregate, and has ranged from 
small jobs to such structures as the 
22-story Standard Oil Building An- 
nex in San Francisco (Western Con- 
struction—August 1950, pg. 61) and 
the new State Capitol Addition in 
Sacramento. Mr. Elsner previously 
discussed the same subject before the 
annual convention of the Structural 
Engineers Association of California 
at Coronado, Calif., October 12-14. 
—Fditor. 


dition and to obtain reasonably uniform } 
saturation of the sand, we first at-- 
tempted to puddle each square yard of | 
the surface of sand, stockpiled about 33 
ft. deep. We found that even this pro-- 
cedure left some dry pockets and we: 
finally found it necessary to insert a hose: 
into the stockpile for a period of 15 to) 
30 seconds in each square foot of the: 
pile. After such treatment, the sand is 5 
allowed to drain for about 8 hours be-- 
fore using, and a careful visual inspec- + 
tion is maintained to see that sand fed! 
to the batching plant does not appear: 
too dry. | 

Sand left in the bunkers shows a ten-- 
dency to lose moisture more rapidly) 
against the sides of the bunker than in) 
the middle. This condition has caused | 
considerable variation in the free water | 
which must be added, especially during: 
long or fast pours when the sand supply: 
is drawn low in the bunkers. a 

Lightweight aggregates will not ab-- 
sorb their maximum moisture unless: 
completely inundated. For instance a: 
Rocklite sand which will absorb 30%: 
moisture completely saturated will ab-. 
sorb a maximum of only 26% in stock- - 
pile. This condition causes the concrete : 
first batched into a mixer to have about! 
a 3-in. greater slump than the same con-- 
crete at the end of five minutes mixing. . 
As previously stated, these conditions: 
apply only where permanent well! 
canpeed mixing plants are not avail-- 
able. 


Handling problems 


In our early experiences we found! 
that batches caused trouble, and investi-. 
gation of this condition showed that the: 
early morning sun had heated the stand-. 
ing truck drums sufficiently to affect the: 
moisture content of the first batch. The: 
condition was remedied by simply sup-. 
plying enough cold water to the drums. 
before introduction of any concrete to: 
reduce the temperature satisfactorily. 

Slump tests taken all along the route. 
of delivery, from the batching plant to. 
point of deposit, show a progressive de- 
crease in slump at each point where time 
elapses or where concrete is transferred. 
from one conveyance or hopper to 
another, all out of proportion to the de- 
crease in slump of standard rock con- 
crete at the same points. This decrease 
in slump will average 314 to 4% in. for 
normal operations. 

We have found that considerable care 
must be taken to see that all drums, 
skips, hoppers and carts used in convey- 
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possible. These conditions considerably 


_ facilitate the handling of the lightweight 
meonecrete. 


We have found it advisable to dump 
an entire truck load into a receiving 
hopper at one time. Our best results 
have been obtained when the hopper 
contains not more than 2 cu. yd. More 
than this quantity tends to cause the 
mix to adhere to the hopper sides and to 
clog the opening. The same is true of 
deck hoppers and carts; any excessive 
amount or excess time may cause stiff- 
ening and clogging of the hoppers. 
Even in the use of elephant trunks we 
have several times had to remove the 
trunks and beat out the lightweight 
concrete which had stiffened sufficiently 
to fail to run through. We have run into 
extreme cases where on lowering a 
vibrator into an elephant trunk carrying 
lightweight concrete we have been un- 
able to get the vibrator back out until 
we removed the concrete bit by bit. 


Precautions for placing 


After being received at the point of 
deposit and placed in the forms, care 
must be taken to see that segregation 
does not take place. The light aggregate 
has a tendency to float, and even the 
action of a vibrator left in a wall form 
for as long as one minute may cause a 
serious rock pocket. We have found it 
necessary to carefully instruct our 
vibrator operators to keep the vibrators 
moving rapidly from place to place to 
prevent formation of pockets. 

Unless lightweight concrete is ex- 
tremely wet, it cannot be moved after a 
few minutes in the forms. It will not 
run, even under persuasion of a vibrator, 
so it is necessary to give special atten- 
tion to pouring under windows and 
other similar different locations. 

In pouring walls, stairs or beams we 


_ have found a relatively wet mix, with a 


slump of 5% to 6 in. at point of deposit, 
vibrated lightly, to be advisable. In 
slabs, on the contrary, we have found it 
necessary to pour as stiff a mix as we 
could handle to prevent the fine aggre- 


ightweight Concrete 


ing the concrete are kept at as nearly the 
temperature of the mix as reasonably 


gate from floating to the surface. On 
more than one occasion we have had to 
tamp the mix in order to force the ag- 
gregate back down. 

This situation is accentuated when it 
is necessary to finish the surface of the 
slabs. We have found it very difficult to 
finish lightweight slabs without first 
tamping and bull-floating the concrete 
and then sprinkling on a dry mixture of 
cement and standard weight sand. We 
believe that separate topping should be 
used wherever possible. 


Admix found essential 


We have found the use of admix to be 
almost essential in making the light- 
weight concrete workable enough to 
pour satisfactorily. Because of the natu- 
ral quick setting tendency of the mix, 
we avoid like the plague any admix that 
seems to accelerate the setting, and 
much prefer the use of an admix having 
a retardant action. While we recognize 
the value of air entraining admixes, we 
are not over enthusiastic about com- 
pounding the difficulties of controlling 
the concrete by using both lightweight 
concrete and one of the types of air en- 
training agents more difficult to control. 
An air entraining agent which is not 
difficult to control, on the contrary, aids 
in handling the lightweight. 

One other thing in connection with 
the use of lightweight concrete which 
we have occasionally had trouble con- 
trolling is the inspector or the designer. 
We have chipped several loads of hard- 
ened concrete out of hoppers and other 
handling equipment on several occa- 
sions before we have been able to con- 
vince the designer that his mix con- 
tained insufficient water and that the 
material could not be handled the same 
as regular concrete. 

To summarize and to draw a few brief 
pointers from our own experience, we 
hold the following opinions: 

1, Lightweight concrete is not easy to 
handle, and deserves careful atten- 
tion directed toward easier han- 
dling and placement. 

2. The pre-saturating, batching and 
mixing of lightweight, while well 


ADAPTABILITY of a stiff mix on slopes makes lightweight concrete valuable under special condi- 
tions. But slump and aggregate saturation are difficult to control in the field. 
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TOP—Tendency of lightweight mix to harden 
fast makes special handling set-up necessary, 
such as this intermediate hopper arrangement. 


BOTTOM—Slope of chute must be steep 
enough to handle sluggish mix. This chute is 
lined with galvanized sheet to reduce sliding 
friction. 


4, 


NI 


10. 


taken care of in the major supply 
centers, is still a problem in loca- 
tions not normally equipped to 
handle the material. 


The free water in the concrete is 
quickly absorbed into the aggre- 
gate, resulting in rapid loss of 
slump, stiffening, and setting of the 


CONGHELE: 


Considerably more water must be 
used in the mix than in standard 
weight concrete to make adequate 
handling possible. 

The use of an admix is advisable to 
assure workability. 

Special care must be taken during 
placement to avoid rock pockets 
and to assure satisfactory placing 
in portions of the forms difficult to 
reach. 

Care must be taken not to vibrate 
the concrete in the forms exces- 
sively to prevent segregation. 
Satisfactory finishing of slabs is 
difficult, and we have found applied 
topping advisable. 

Extremely lightweight concrete is 
more difficult to handle than con- 
crete containing more natural sand 
and weighing slightly more. The 
breaking point seems to us to be 
somewhere very close to 105 Ib. 
Designers and inspectors, as well 
as builders, must realize the nature 
of the material and treat it as what 
it is, rather than as rock concrete. 
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Completing San Francisco's Big Airport Project with— 


800 Tons of Asphalt Paving Per Day 


Grapinc AND PAVING, 
begun in 1935 and given a spurt during 
the wartime direction of the Corps of 
Engineers, is nearing completion at 
record breaking speed at the San Fran- 
cisco Municipal Airport. Morrison- 
Knudsen Co., Inc., Boise, Idaho, is do- 
ing the work under a $2,595,000 contract 
by the San Francisco Public Utilities 
Commission which states that no less 
than 2,500 tons compacted rock base and 
800 tons surface pavement must be 
placed each working day. 

This unusual clause relating to daily 
progress requirements in the field is in 
the contract because of the great quan- 
tity of work to be done before the fall 
moisture appears. A -minimum daily 
achievement is stated for both rock base 
and pavement, with the understanding 
that appurtenant work such as grading, 
prime and seal coating, be done as fast 
as is required. 

Work recently completed was done 
to bring up to C.A.A. standards two re- 
maining runways, 1R-19L and 10L-28R. 
Work on runway 28R, the instrument 
runway, had to be completed in 90 days. 
It was enlarged from 150 to 200 ft. width, 
7,750 to 8,870 ft. in length. It consists 
of 12-in. crushed rock base and 3-in. 
pavement, laid at the rate of 756 sq. yd. 
per calendar day. In this case the prime 
coat was 0.4 gal. per sq. yd. of MC-l. 
Although SC-1 gives better penetration, 
it could not be used because of the speed 
required during construction. 


Sequence of current work 


Other work such as miscellaneous 
paving on warm-up strips, drainage 
trench, and pipe completes the contract. 
Drainage has been given careful atten- 
tion, particularly since the 13-ft. fill is 
at elev. 14, just a few feet above the high 
tide level. The largest item for drainage 
is over 35,000 lin. ft. of grade Los An- 
geles type extra strength vitrified 6-in. 
clay pipe, a material built to withstand 
the crushing stresses from both com- 
paction and live loading. All pipe in the 
trenches is laid with an open joint on a 
crushed rock base, so that each drain 
also serves as a subdrain. Twelve pumps 
located in four sumps give a total dis- 
charge capacity of 148,000 gpm. 

A typical runway cross-section shows 
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FROM an initial $100,000 investment 
of San Francisco businessmen in 
1927, the San Francisco Municipal 
Airport has progressed in size, stage 
by stage, until at the present time it 
ranks among the six largest in the 
United States. Four stages of con- 
struction have been underway since 
the initial developments, with their 
pavements of flexible coat asphalt, 
asphalt stabilized earth bases and 
macadam, until at the present time 
the airport represents an actual and 
planned investment of $50,000,000, 
with runway and terminal facilities 
double that which they were prewar. 
The topography of San Francisco 
has forced the city to go 12 mi. south 
into the next county to establish its 
airport. 

The new terminal to be built under 
subsequent contract will handle 3,- 
000,000 revenue passengers per year 
(expected by 1956) with an ultimate 
capacity assumed at 10,000,000 per 


a 13-ft. fill (placed in 1947) on bay mud, 
12 in. of compacted crusher run base, 
and 3-in. asphaltic concrete pavement. 
The base is compacted to 97% density, 
which in this case is 139 of a possible 143 
lb. per cu. ft. for solid rock. This high 
density is due to strict aggregate grad- 
ing and compacting by a 12-ton 3-wheel 
roller. The rock is laid in 5%-in. lifts, 
and compacted to 4 in. A custom-built 
spreader box, extra heavy and 11 ft. 
wide, is pushed by an HD 19 tractor. 
About 345,000 tons of crusher run base, 
plus the subsequent pavement on the 
contract, are being laid by five 8-ton and 
three 12-ton rollers. The base rock is 
given a l-in. minus surface coat, 
amounting to 475,000 sq. yd., and bladed 
with a motor grader to a %-in. fine grad- 
ing tolerance. 

The rock is procured at the Macco 
Corp. Brisbane Rock Co. plant, located 


FOUR TYPES of compactors used as paving pro- 
gresses. Left to right—Hyster grid roller alternates 
with sheepsfoot for compacting fill; Galion 
"Chief" 3-wheel 12-ton roller compacts crusher 
run base; Buffalo-Springfield 3-drum tandem 
gives the hot asphalt course the "breakdown roll," 
and a 2-wheel Buffalo-Springfield, weighing 8 to 
12 tons with water ballast, provides "finish roll." 
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year. Traffic in air express, air mail, 
and air freight as well, is increasing 
at such a rate that parallel runways, 
one each for landings and takeoffs, 
are necessary to accommodate this 
heavy volume of traffic. 

Airport land holdings have been 
gradually expanded from the original 
1,112 ac. in 1927 to the present 3,701 
ac., giving San Francisco an airport 
of roughly 10% of the city’s area. 
The airport today includes reclaimed 
areas raised by filling, and former 
swamp and tide lands filled expressly 
for runway extensions. This has re- 
quired 19,500,000 cu. yd. of fill mate- 
rial, making the airport one of the 
Jargest earthmoving projects in the 
entire West (Western Construction— 
July 1949, pg. 65). The entire airfield 
sits over former tidal marsh between 
30 and 80 ft. deep, and the material is 
a soft and compressible silty clay, 
with an average California bearing 
ratio of 3.—Editor. 


7\%4 mi. north of the airport. The plant | 
produces aggregates from eight crushers s 
and sand from crusher rolls. 

An average of 14 grid roller passes is 
necessary for 95% compaction. Alter- ‘ 
nating with the grid roller at the begin- - 
ning of compaction is a conventional. 
sheepsfoot tamper. The sheepsfoot 1s ¢ 
specified not only as to unit weight, but ’ 
as to total number, three, of drums that - 
must be used, each not less than 10 tons. : 
This assures compaction in the center: 
of each pass. The grid roller is a 32,000- | 
lb. Hyster model, with 3%-in. spacing ¢ 
between grids. Following sheepsfoot ' 
and grid rolling, a 100-ton rubber tired: 
Porter compactor is run over the fill.!/ 
The 100-ton compactor is operated pri-- 
marily to give the fill a load test, and not | 
for further compaction. It is loaded toc 
66 tons in the field, for the reason that” 
under rough surface conditions, 30 tons,; 
or almost half the load, sometimes is: 
transferred to the outside of the four? 
wheels. Since this roller is operated for: 
a physical test to failure rather than for 
compactive effort, the maximum unit! 
load on the rubber tires must be kept) 
constant. | 


Whenever failure, or indication of) 
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) future failure, becomes evident under 

) the heavy test load, work is stopped at 
that point until the cause is found. Rea- 
sons uncovered in failures to date have 
been either unsatisfactory drainage or 

_ material. Test core samples are taken on 
the spot and the faulty material exca- 
vated immediately. 


The original estimate was for 450 
hours on the sheepsfoot roller, and 630 
hours on the grid. Because of changes 
in field practice, the sheepsfoot was used 

} 600 hr., a 33% increase, and the grid 


® roller used 980 hr., an increase of 55%. 
r This is because more compactive effort 


. 


rf 


) with grid and sheepsfoot rollers is neces- 


sary due to the nature of the fill material, 
resulting in reduced number of hours 
on the rubber-tired roller. 


Borrow pit material 


Over 900,000 tons imported borrow is 
' being supplied from the nearby Millbrae 
pit, one of the largest open pit borrow 
sites in the world, for the fill on the new 
runway (Western Construction—April 
1947, pg. 73). The compaction specified 
is 95%, measured by the AASHO T-99- 
38 Proctor test, modified. In this test, 
laboratory compaction is achieved with 


WHEEL CUTTER of 12-in. diameter was 
rigged by contractor on side of the ‘finish 
roll’ compactor to cut and trim pavement for 
neat construction joint. 
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LEFT—Rock for crusher run base is laid in 5!/,-in. 
lifts from custom-built spreader box. 


RIGHT—Adnun paver lays a blanket of hot mix. 


a 10-lb. hammer, instead of 5.5 Ib., 
through an 18-in. drop instead of 12/in., 
and using five equal layers instead of 
three, to determine 100% density rating. 


When earthwork began during the 
war, the soils laboratory was in nearby 
Berkeley, in connection with the Uni- 
versity of California. At that time, all 
possible borrow pits were well selected 
and explored, and samples were taken 
as deep as 150 ft. from possible sites. At 
Millbrae, the California bearing ratio 
tests show the material to be halfway 


between a rating of 20, the minimum 
specified, and 40. 


Personnel 


A. O. Olsen is Chief Engineer and 
Manager of the San Francisco Public 
Utilities Commission. Construction is 
under the direction of H. E. Lloyd, Con- 
struction Engineer, and G. D. Burr, De- 
sign Engineer. J. E. Parks is Resident 
Engineer. 

O. H. Tucker is Project Manager for 
Morrison-Knudsen Co., Inc. Superin- 
iemclemes melas AV, lf, “Binck”  inlepe : 
Joseph H. Miller, paving; and F. F. 
Smith, pipe. Completion is scheduled 
for Fall, 1950, on the entire contract. 


Work on Two Cofferdams for Spillway 
At Albeni Falls Dam Will Start Soon 


CONSTRUCTION of Albeni Falls 
Dam on the Pend Orielle River, 4 mi. 
west of Priest River, Idaho, will start 
about January 1, 1951 according to Lt. 
Col. John P. Buehler, District Engineer 
of the Seattle District, Corps of Engi- 
neers. Plans and specifications for the 
first construction contract were issued 
November 10 and will be opened in 
December. 

This initial contract, estimated to cost 
between $500,000 and a million dollars, 
will include the preliminary rock exca- 
vation for the spillway dam; necessary 
clearing, widening, and deepening of the 
right or north channel which will be 
used for diversion purposes during con- 
struction of the spillway, and construc- 
tion and unwatering of the cofferdams 
upstream and downstream from the 
spillway. 

Completion of this work is scheduled 
for May 1, 1951 to permit immediate 
construction of the spillway. 

The cofferdams will be of rock and 
earthfill construction, material to be ob- 
tained from the excavation. Approxi- 
mately 180,000 cu. yd. of excavation will 
be required, most of which will be rock 
from the island in the channel. 

The cofferdams will be placed in three 
sections. The longest will be located a 


short distance downstream from the 
axis of the dam, extending from the 
south abutment to the north island in 
mid-channel. The length of this coffer- 
dam will be about 700 ft., and it will be 
constructed to the 2060-ft. elevation. 

Upstream from the axis of the spill- 
way dam another cofferdam will be 
placed in two sections. One section, 
about 200 ft. long, will extend from the 
south abutment out to the rock which 
forms the south island in the channel. 
The other section will be approximately 
300 ft. long and will block the channel 
between the south and north islands. 
The upstream cofferdams will be built 
to elev. 2065 ft. 

All cofferdams are designed to permit 
construction of the spillway throughout 
normal spring flood periods in the Pend 
Orielle River. Only floods of the 1948 
and 1894 magnitude would exceed the 
height of the cofferdams. 

The channel where the spillway dam 
will be located is presently about 80 ft. 
wide. Removal of part of the rock island 
in the center of the river channel will 
provide space for a spillway dam 472 ft. 
long. Ten vertical-lift type gates 40 ft. 
wide and 32 ft. high will be mounted be- 
tween nine eight-foot wide piers and two 
abutment sections 
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Five Easy Steps for Deciding 
How Many Trucks Per Shovel 


Hit-and-miss methods for choosing truck and 

shovel combinations can eat up the small contrac- 

tor’s profits—Here is a simplified and accurate 

method for determining the best ratio before the 
job gets under way 


How MANY TRUCKS? 
Every contractor using power shovels 
or similar material handling equipment 
should ask this question every time a 
new job is started. Through trial and 
error, many now arrive at the correct 
combination, but by then they may be 
too far behind schedule or have elim- 
inated any chance to make a profit on 
the job. 

Determination of the correct shovel- 
truck ratio quickly and by more accurate 
means may result in more profit, better 
bidding, less time being required for a 
job and fewer trucks needed. 

To illustrate how you may determine 
the correct shovel-truck ratio for your- 
self in 5 easy steps, a typical job prob- 
lem is given. 

The “X” Construction Company is to 
move dirt from point “A” to point “B” 
a distance of 2.6 mi. This company has 
one power shovel and five dump trucks. 
The problem is—how many of these five 
trucks should be put on this job for best 
performance both from a cost and from 
a time standpoint. 


Step 1—Study the Equipment 

The equipment of the “X” Construc- 
tion Co. is studied. We find: 

1. The shovel, working at point “A” 
can dig and load a 3-cu. yd. dump truck 
in 6 min., including the time for the 


FIG. 1—One truck 


leaves shovel idle. 


FIG. 2—Two trucks 


still leave idle time. 


By ARTHUR L. ROBERTS 


Assistant Professor of 

Industrial Engineering 

Oregon State College 
Corvallis, Ore. 


truck to get into position by the shovel. 

2. The trucks travel 30 mph. when 
empty and 20 mph. when loaded. 

3. The trucks require approximately 
1 min. to dump their load and turn 
around at point “B.” 

4. Each truck can haul 3 cu. yd. of dirt 
when loaded. 


Step 2—Determine Costs 


The cost to operate the shovel and 
each truck per hour should be deter- 
mined. The following costs will be used 
in our example: 

Each 
Shovel Truck 


Operating costs per hour*...$ 8.00 $5.00 
Labor (operators) per hour.. 2.00 2.00 
fhoralkcosts pemnour ae $10.00 $7.00 


* Includes fuel, insurance, taxes, mainte- 
nance, lubrication, depreciation, etc. 
Step 3—Analyze the Operation 


Analyzing the facts and figures that 
we have obtained in Steps 1 and 2 we 


FIG. 3—Three trucks almost 
keep shovel busy for full cycle. 


r 


find that traveling loaded 2.6 mi. at 20 
mph. plus 1 min. to dump and turn 
around and returning empty at 30 mph. 
gives us the truck-shovel charts shown 
by Figures 1, 2, 3 and 4. These charts 
show graphically the time relationship 


of the shovel with different combina- | 


tions of trucks. 


When using only one truck with the 
shovel, note that the shovel is idle for | 
14 min., while the truck goes to point 


“B,” dumps and returns. If two trucks 
are used with the shovel as shown in 
Fig. 2 then the shovel is idle only 8 inin, 


If three trucks are used as in Fig. 3 the | 


shovel is idle only 2 min., while if 4: 


trucks are used the shovel is working ° 


continuously and each truck is idle for 
4 min., or a total of 16 min. idle time 


as shown by Fig. 4. We will not con- | 


sider 5 trucks since the shovel is still | 


governing the output on the entire job. 


Our problem may now take two dif-_ 
(1) the time ree || 


ferent approaches: 1 
quired to move a load of material, or 


(2) the cost of moving a load of mate- | 


Gia 


Step 4—The Time Approach 


If time is the most important factor, | 


then we find in our example that with 


one truck we move a load (3 cu. yd.) | 


every 20 min., or-6.7 min. per cu. yd | 


With two trucks we haul 2 loads every 


20 min., containing 6 cu. yd. of material | 
or 3.3 min. per cu. yd. With three trucks, | 
we move 3 loads in 20 min., or 2.2 min. | 
per cu. yd. With 4 trucks we move 4 | 
loads (12 cu. yd.) every 24 min., or 2 min. | 
per cu. yd. Therefore, if we use 4 trucks | 


we will move the material in the shortest 


possible time. The fifth truck would not | 
reduce the time any further unless a | 


second shovel was put on the job. 


Step 5—The Cost Approach 


If the cost of moving material from | 
one point to another is more important, | 
which is the usual case, and using the | 
same figures that were used in Step + we | 


obtain: 


FIG. 4—With four trucks, shovel can 


work continuously but trucks are idle. 


\\\ «Shovel Loading = +/Jruck De/g foaded [IL] «ruck Pound 7p [ |+ Idle Equipment 
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FIG. 5—Typical truck-shovel time and 
cost curves. Top curve shows that 4 trucks 
is most desirable in this case for moving 
most material in a given time, but bottom 
curve indicates that overall costs would 
be less using 3 trucks. 


Using one truck 
Shovel cost = 20 min./60 ($10.00) 
= $3.33 
Truck cost (1) = 20 min./60($7.00) 
== 2 3S 
Total cost = $5.66 per load 
$5.66/3 = $1.89 per yard. 


Using two trucks 
Shovel cost = 20 min./60 ($10.00) 
= $3.33 


== 802 

Truck cost (2) = o ee (2) ($7.00) 

SSM 
Total cost = $8.00 for two loads 


$8.00/6 = $1.33 per yard. 


Using three trucks 
Shovel cost = 20 min./60 ($10.00) 
= $3 


= OS 
Truck cost (3) = ra pee OY) 
Total cost = $10.33 for 3 loads 
$10.33/9 = $1.15 per yard. 


Using four trucks 
Shovel cost = 24 min./60 ($10.00) 
= $4.00 
Truck cost (4) = aban ($7.00) 
Total cost = $15.20 for 4 loads 
$15.20/12 = $1.27 per yard. 


Conclusions 


From a time standpoint, 4 trucks is 
most desirable since with that number 
the most material will be moved in the 
shortest possible time, as shown by Fig- 
ure 5. 

From a cost standpoint, three trucks 
is the most desirable combination since 
the cost of all idle equipment time is ata 
minimum. A typical shovel-truck cost 
curve is shown by Figure 5. 

It should be pointed out that these 
conclusions apply to this particular ex- 
ample only, and may change as costs or 
times vary for other jobs or other com- 
panies. A separate solution will be 
necessary for each new job. 
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Grants for Western Airport 
Projects Scheduled by CAA 


THE LIST of airport construction and 
development programs to be undertaken 
in the West under the Federal Aid Air- 
port Program during fiscal year 1951 has 
been announced by D. W. Nyrop, Ad- 
ministrator of Civil Aeronautics. Proj- 
ects in nine Western States (Oregon 
and Wyoming had no programs sub- 
mitted for fiscal year 1951) represent a 
cost to the federal government of $4,- 
544,692 with local or state sponsors pro- 
viding an additional $3,912,330. 
California is receiving the largest por- 
tion of federal aid with $2,112,833, and 


in the other seven Western States are: 
Colorado, $595,170; Washington, $340,- 
000; Utah, $270,355; New Mexico, $87,- 
151; Nevada, $63,125; Montana, $43,201, 
and Idaho, $12,512. 

The program is based upon funds pro- 
vided from unexpended balances at the 
end of fiscal year 1950, and $21,200,000 
made available for fiscal year 1951 after 
a reduction from the original appropria- 
tion of $36,700,000 for projects through- 
out the country. 

The program for the nine partici- 
pating Western States is tabulated be- 


Arizona is next with $1,020,345. Grants 


Class Federal 
Loc. and Name of Airport Pres. Prop. Funds 
ARIZONA 
Bisbee Douglas Int................... 6 6 14,934 
Plasstart iyluns eastern ee 3 3 25,184 
Nogales International ... 4 4 82,729 
Phoenix, Sky Harbor..... 5 5 846,754 
iPrescott=Mun) 2.2 ee 4 5 17,998 
Tucson Mun. No. 2.. ee ee 5 30,313 
RGy ria) Coun tye Mines ee 5 5 2,433 
CALIFORNIA 
Ghico iu singer 2 oon eee 6 6 6,000 
Fresno Air Terminal 6 6 43,312 
inapertal ‘Cotnty, 2 y) 3 21,656 
Los Angeles International......... 5 7 770,091 
Monterey Peninsula ........... es 4 4 32,000 
Napa County .......... 4 4 20,000 
MaklandyMitiny 272s ee 5 5 200,000 
Ontario International .............. 5 5 40,828 
Los Angeles, Palmdale. 5 5 80,000 
sacramento Miun.. .222-2fAs... 5) 5 27,000 
Montgomery Field, San Diego 2 6 10,000 
Lindbergh Mun., San Diego.... 8 8 108,280 
San Francisco Airport.............. Y/. ii 746,166 
ponuoma County tects) stk 4 4 7,500 
COLORADO 
PACE Sane MItil serestce cetera eee 3 3 5,864 
Stapleton Airfield, Denver...... 6 8 589,306 
IDAHO 
(Craterabveyg Apacs pats <a ees alae ie 3 4 125512 
MONTANA 
Wlathead (County <2... Bec cccecer-ce 3 3 21,412 
SHinaM ORDERS ee ee ey ener 1 1 21,789 
NEVADA 
Davis Dam Airport 0 1 6,250 
Bik om Mita iecees 4 + 17,500 
McCarran Field ... Pe eo} 5 30,625 
Vermngton Mune s2-22e--.---- 2-2 3. 2 8,750 
NEW MEXICO 
Lea @ounty, Airport-...<:.:... 3 3 52,744 
Roswell Ml wisest sooner. <a cnepe-mee 4 4 34,407 
UTAH 
Cedar City Mun......... Hee SP 3 3 6,994 
Logan Cache ... sea eee, ea 4 44,361 
Robert H. Hinckley, Ogden.... 3 53 19,000 
Salt Make! Miuny INo. I.......--- Ae) 5 200,000 
WASHINGTON 
Boeing Field, Seattle............. 7 7 340,000 


low: 


Total 
Funds 


24,550 
41,400 
136,000 
1,392,000 
29,587 
49,833 
4,000 


11,082 
80,000 
40,000 
1,417,012 
59,106 
36,941 
354,000 
60,000 
226,752 
108,000 
40,000 
200,000 
1,378,216 
13,853 


11,000 
1,107,400 


22,500 


40,000 
42,197 


10,000 
28,000 
49,000 
17,000 


80,000 
60,512 


11,250 
7300) 
30,561 
330,069 


843,846 


Proposed Work 


Paving, lighting. 

Bldgs., paving, misc. 

Bldgs., prep. site, paving, misc. 
Bldgs., paving, lighting, misc. 
Prep. site, paving. 

Paving, lighting, misc. 

Bldgs., misc. 


Paving. 

Prep. site, paving. 

Bldgs., prep. site, paving, misc. 
Prep. site, paving, lighting, misc. 
Prep. site, paving. 

Prep. site, paving. 

Paving, lighting, misc. 

Paving, lighting, misc. 

Prep. site, paving, misc. 

Land. 

Land. 

Bldgs., paving. 

Paving, misc. 

Paving, lighting, misc. 


Prep. site, paving. _ 
Land, bldgs., prep site, paving, light- 
ing, misc. 


Paving. 


Paving. 
Land, bldgs., prep. site, paving, misc. 


Prep. site, misc. 
Prep. site, paving. 
Paving, misc. 
Land, prep. site. 


Bldgs., paving, lighting, misc. 
Bldgs., prep. site, paving, lighting, 
misc. 


Paving. 
Prep. site, paving, misc. 
Paving. 
Prep. site, paving, misc. 


Prep. site, paving, misc. 


Where Western Engineering 
Graduates Are Finding Jobs 


MOST of the men who graduated from 
Western civil engineering schools dur- 
ing the past year now have jobs, and 
indications are that the expectation of 
an over-supply of graduate engineers 
was unduly pessimistic. 

Typical of the Western schools is the 
Washington State College at Pullman. 
The civil engineering department at 


WSC graduated 40 men during the past 
year, all of whom are now placed on jobs. 
The job distribution is as follows: state 
highway department, 16; United States 
Geological Survey, 7; Bureau of Recla- 
mation, 6; municipal engineering de- 
partments, 4; Corps of Engineers, 3; 
graduate work, 2; Bonneville Power Ad- 
ministration, 1; Department of Agri- 
culture, 1. Also typical of the other 
Western schools is that only nine of the 
graduates left the state (including 3 to 
Alaska and 2 to Oregon). 
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210 Ft. of Corrugated Pipe 
Jacked Beneath Railroad 


A PIPE JACKING job that 
ties the Pacific Coast record for con- 
tinuous length—210 ft—has recently 
been completed by Stolte-Early-Harrel- 
son, Oakland, Calif., joint-venture con- 
tractor. The work was done under un- 
favorable earth and rock conditions as 
part of the $4,800,000 contract for sec- 
tions 5 and 6 of the south interceptor, 
East Bay Municipal Utility District, 
Special District No. 1. To carry water, 
telephone, and power lines underneath 
eleven tracks, including two main pas- 
senger tracks and a main freight line of 
the Southern Pacific, and the principal 
interchange track of the Santa Fe Rail 
traffic, the line was jacked for 210 ft. of 
the total 250-ft. length. During the 
entire job no delays or slowdown orders 
were needed for such well known trains 
as the Daylight, Cascade, and City of 
San Francisco. 


Grade at sea level 


In addition to special jacking problems 
caused from length alone, the job was 
also tough because the grade line was 
practically at sea level, making it difficult 
to drive the bore through saturated 
adobe which is plentiful at the site. To 
complicate the work further, large 
granite rip-rap was encountered, which 
had been placed along the Bay side of 
the original main line by the railway 
many years previously to protect the 
roadbed from wave action. 

Despite these conditions, overall prog- 
ress was good, and the average speed 
was slightly better than three-quarters 
of a foot per hour of working time. 
Under similar conditions, one foot of 
progress per hour of time worked is 


usually considered satisfactory under 
normal conditions. At one time, how- 
ever, the progress was only two feet in 
two days, totaling six shifts. This 
occurred when the pipe was being 
jacked through the granite rip-rap. The 
procedure at this point consisted of 
splitting the granite slabs by the pin and 
feather method. Once the interfering 
edge of each slab was split into sizes 
small enough, it was removed as part of 
the mucking operation. bic 


Hydraulic rams 


Satisfactory progress under the ab- 
normal conditions was made possible by 
the contractor’s ingenious hydraulic 
ram setup. Unusually careful prepara- 
tion went into heavy 16- by 16-in. timber 
backstops, heavy lining frames, and 
working pit and jacking collars. A fea- 
ture of the system is the manner in 
which two 50-ton Rogers hydraulic 
jacks are operated. They are supplied 
with pressure from the oil pump in such 
a manner that they can be operated to- 
gether or independently on both the 30- 
in. power stroke and return. The con- 
tractor thus insured “fingertip” control 
capable of instant change, at the pres- 
sure end of the pipe (allowing easy in- 
spection of work during its progress). 
The jacks were mounted on a heavily 
reinforced section of steel beam, in turn 
bucked up by the 16-in. square back- 
stops. The backstops were placed on 
4¥-ft. centers, but were used also in 
conjunction with booster blocks 2% ft. 
long to make up for the difference in 


ram travel. The working pit was built. 


just long enough to handle the 20-ft. 
lengths of pipe. The pipe was worked 


SETUP for one foot of progress per hour. Visible are backstops, movable jacking thrust block, 
the hydraulic jacks and oil lines leading from jacks to oil pump. 


entirely by hand, without cranes of any | 
kind. It was stockpiled beside the job | 
and handled from a timber frame 
equipped with hoist and tackle. |} 


The timber frame also handled the 
ingenious conveyor system for remoy- . 
ing muck, dug from the heading by one « 
man working from the head end of the « 
pipe. Once outside the pipe, the muck 
was handled by an overhead bucket. 
Both the practical mucking system and - 
the hydraulic jack rigging were pri- . 
marily responsible for enabling the line « 
to be forced through soft, saturated ; 
adobe that would have almost certainly 
stuck a job of half the length or less, if » 
tried after only the usual preparation. | 


— 


= 


> 


DIRT BUGGY in background was used to elevate! 


muck from working pit. The working pit was ex: 
cavated just long enough to handle the 20-ft 
lengths of pipe. 


The jacked pipe is 36-in. Armco as~ 
bestos-bonded asphalt coated corru- 
gated iron pipe, 10 gage. The joints were 
made by field riveting. The utilities lines 
will be put into a concrete cover, poured) 
by hand, since there is not enough room 
inside the bore to control a pumpcreté 
line. The concrete will be placed fron? 
the sand muck bucket shown in the pic+ 
ture. 


Personnel 1 
Fred Weiss is the project engineer fow 
the contractor, and in charge of tha 
field procedure. Otto Bohl is residen? 
engineer for the utility district. The 
main features of the East Bay Municipaf 
Utility District project were reported in 
Western Construction—June 1950, pg. 5% 
and April 1949, pg. 72. | 
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teel Cantilever Bridge to Replace 
olumbia River Ferry at The Dalles 


Tre FIFTH BRIDGE to 
ross the Columbia River between 
ashington and Oregon has passed 
the design stage and bids will be opened 
this month on the proposed structure. 
Estimated to cost $2,850,000, the new 
bridge is to be located at The Dalles, 
Ore., and will serve north-south U. S. 
Hwy. 97 traffic at the point where it is 
intersected by the Oregon Trail Hwy. 
and Hwy. 830 on the Washington side. 
At the present time, traffic is served by 
a ferry at the site, one of six now in 
operation on the river between the two 
states. The new bridge is to be built by 
Wasco County, Ore. 

The structure is of conventional steel 
cantilever design, 2,700 ft. long includ- 
ing approaches of plate girder spans, 
and a clear span 576 ft. long over the 
river. It will carry two lanes of traffic 
at H-20 loading. Bids are being called in 
two parts, piers and highway approaches 
in one; superstructure steel and hght 
weight concrete decking in the other. 
Steel construction is scheduled to begin 
at the north end and continue to the 
middle of the main span. The balance 
will be completed by working from the 
south end. An estimated saving of $100,- 
000 is anticipated by elimination of 
simultaneous construction from both 
ends. With liberal contract time, plus 
additional time allowances based on 
time lost due to floods, the bridge is 
expected to be in service about July of 
1952. 


Ferry purchased 

Preliminary interest in the project is 
focused on the outstanding cooperation 
between the three agencies of govern- 
ment involved and the details of finance. 
Preliminary studies of the project were 
financed by equal loans from both states 
and Wasco County. Preliminary designs 
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by the Tudor Engineering Co., San 
Francisco, consultant on the project, 
were the basis to sell revenue bonds in 
the amount of $2,850,000, of which the 
first $450,000 was allotted for the pur- 
chase of the ferry at the site, test bor- 
ings, engineering and other expenses. 
The city of The Dalles, holder of an 
option to buy the ferry at $300,000, as- 
signed its option to the sponsoring 
county, and. the ferry has been pur- 
chased. The effect of this is to provide 
adequate funds for complete engineer- 
ing as well as purchase of the competing 
ferry. The sale of bonds amounting 
to one and one-half times the $300,000 
purchase price of the ferry is quite un- 
usual, and based strictly upon the high 
earning capacity of the ferry rather 
than the total of its physical assets. The 
current substantial net earnings of the 
ferry are expected to continue until the 
bridge is opened, and are being devoted 
to debt retirement. During study of the 
project, it was determined that if for 
any reason the bridge was not built, 
the ferry would rapidly retire its own 
debt. Since the ferry has an established 
record of performance and earnings, it 
is not considered necessary to borrow 
funds equal to interest for six months, 
as is frequently done on a new project. 

The bonds are for 25 years and pay 
344% interest. They were discounted to 
yield about 4%. They are revenue bonds 
secured solely by tolls to be collected on 
the ferry until the bridge is opened, and 


PICTURED ABOVE— 
LOCATION of the bridge (in circle) and 


approach routes does not conflict with 


location of features of The Dalles Dam as 
planned by Corps of Engineers. City of 
The Dalles is 3 mi. downstream. 


thereafter on the bridge. It is estimated 
that tolls will be sufficient to retire all 
bonds within about 13 years. Arrange- 
ment has been made so that the bond 
house eA CG NllyniandsCons Chicago: 
may purchase an additional $500,000 in 
bonds if bids are higher than originally 
estimated. 


Operating costs 


The estimated cost of bridge mainte- 
nance is $9,300 per year, and of opera- 
tion, $40,000 per year. These costs will 
be paid from revenues. Under existing 
law, it is possible for Klickitat County 
in Washington to levy property tax on 
the Washington State portion of the 
bridge until 1954. If the Klickitat County 
tax, $23,500, has to be met, the Oregon 
Highway Commission has agreed to ad- 
vance funds to cover the amount, and 
accept repayment from tolls collected 
after all bonds are retired. 


Highway Planning Studies 
Described in BPR Report 


THE BUREAU of Public Roads has 
published a 48-page “Bibliography of 
Highway Planning Reports,” which is 
now for sale by the Superintendent of 
Documents, U. S. Government Printing 
Office, Washington 25, D. C., at 30 cents 
a copy. Interest in highway planning, 
already widespread, is continually in- 
creasing both for practical application 
and for theoretical research. This bibli- 
ography makes available, for the first 
time, an extensive listing of reports on 
the subject. 

The bibliography comprises a listing 
of highway planning and related reports 
issued during the 20-yr. period from 1930 
to April 1950. Included are reports of 
traffic, origin-destination, location, and 
highway-needs studies prepared by city, 
county, and State agencies, and by pri- 
vate consultants. The reports range in 
scope from long-term State-wide studies 
to location surveys for specific routes 
and city traffic counts. 
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CXXVI...Reinforced Brick-Masonry 


Ir IS POSSIBLE to construct 
a reinforced brick masonry beam in which 
vertical web reinforcement is specified. In 
such cases, reinforcement is usually of the 
“Z” type stirrup. Due to the added labor 
cost of laying brick around the web rein- 
forcement, I would recommend avoiding 
its use whenever possible. 

The principal economic advantage in 
reinforced brick masonry beams will be 
found in its application to structural lintels 
in brick walls. In such applications there 
is usually an adequate sectional area so 
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REINFORCED BRICK-MASONRY BEAMS 


WITHOUT WEB REINFORCEMENT 
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JR. GRIFFITH 


Beams Without Web Reinforcement 


that the use of web reinforcement may be 
avoided if desired. 

The Seattle Building Code requires the 
presence of an approved city inspector to 
supervise the construction of the rein- 
forced brick masonry. In order to keep the 
additional cost of this city inspection to a 
minimum, the designer should include only 
the minimum portion of the wall for his 
beam. Shear will usually be the determin- 


ing factor which will dictate the minimum . 


section required. 
The accompanying chart has been pre- 
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pared to quickly determine the minimum | 
section of the brick-masonry beam so that | 
no web reinforcement is necessary. Unit 
shear at both 25 and 30 p.s.i. has been 
in conformity with the 
Seattle Building Code allowable values 
when test prisms are not available. The 
lower value of unit shear, 25 p.s.i., is for 
cement-lime-sand mortar. The higher 
value, 30 p.s.i., is for cement-sand grout. — 


The chart is solved by a single straight 
line intersecting all scales. The thickness 
of the wall will usually be the beam breadth 
b, and will be pre-determined. The total 
end shear may be computed, and then the 
necessary beam section may be determined 
from the chart. In the June 1950 issue, a 
chart for balanced tensile reinforcement | 
was presented. Thereon an_ illustrative | 
problem was solved using values of | 
b = 13 in., d= 20 in., with cement grout. 
On the accompanying chart I have drawn 
a solution line for the same beam section 
described above. On the scale for the total 
shear, v = 30 p.s.i., it will be noted that 
an end shear of 680 lb. is indicated as 
being permissible without web reinforce- 
ment. 

In reinforced brick-masonry beams, it is § 
customary to figure the unit shear in the 
same manner as in reinforced concrete 
beams. Substituting the values from the 
chart, we would then have 


V 680 
Unit shear, y = —— = —__——— 
bjd 13X%X20 
= 29.9 p.s.i. 


which is a reasonable check on the assumed ° 
allowable limit. ] 


I have designed the structural elements < 
for a number of store fronts for architects < 
wherein the conventional lintel of struc- - 
tural steel was omitted by placing a few J 
small reinforcing bars in one joint and ¢ 
using lime-cement-sand mortar for a few 
courses. Invariably the result has been to ¢ 
the economic advantage of the building ? 
owner, a factor which should always ber 
the immediate concern of the designer. 


STONE & WEBSTER, Incorporated, | 
has formed a Canadian subsidiary, to be’ 
known as Stone & Webster Canada? 
Limited. The Canadian company, with}; 
present offices at 50 King Street West, 
Toronto, Ont., has been organized for! 
the purpose of making the services of the 
whole Stone & Webster organization 
available to Canadian industry. Alfred| 
T. Krook, previously district manager 
of the Stone & Webster Engineering} 
Corporation for the Southwestern area, 
with headquarters in Houston, Tex., has} 
been named president. 
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oncrete Lining Complete 
For Delta-Mendota Canal 


ACHINE-PLACED concrete lining 
operations have been completed for the 
entire 97-mi. concrete-lined section of 
he Delta-Mendota Canal in California, 
principal artery of the Central Valley 
Project which will transfer water a 
total distance of 115 mi. between Tracy 
Pumping Plant and Mendota Pool. The 
canal proper now reaches as far south as 
Ora Loma, and only the southerly 18-mi. 
earth-lined section, on which construc- 
tion is already well under way, remains 
to be completed by next July, the target 
date for initial integrated operation of 
the Central Valley Project. 

) Construction of the Delta-Mendota 
Canal was begun September 6, 1946, at 
its northern or Tracy end, and since that 
time more than 32,000,000 cu. yd. of 
earth have been moved and about 700,- 
000 cu. yd. of concrete has been placed, 
tilizing 900,000 bbl. of cement. The 
quantity of earth moved is equivalent in 
ass to more than three times that of 
rand Coulee Dam—world’s largest 
oncrete structure—and the quality of 
concrete placed for the 97-mi. concrete- 
Jined portion of the canal is more than 
sufficient to build a sidewalk 3 ft. wide 
and 4 in. thick between San Francisco 
and New York City. 


Automatic Gaging Stations 
For Bonneville Reservoir 


THREE water gage stations, compris- 
ing a radio network, will soon be check- 
ing the water levels in Bonneville Dam 
reservoir—automatically and at 10-min. 
intervals, according to the Corps of 
Engineers. 

_ The radio network will consist of the 
‘water gage stations (each at a different 
location), a relay station on the side of 
a mountain overlooking the lake, and a 
pickup station at the Bonneville power 
house. Concrete towers, each about 50 


THE 1950 ANNUAL INDEX begins 
on page 127 of this issue. All of the 
editorial features pubished in the 
twelve issues of Western Construc- 


tion during 1950 are indexed for 
easy reference. Also, unit bid ab- 
stracts are indexed by location and 
the type of construction involved. 
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“Building Tomorrow’s 
West” 


WITH THIS ISSUE, Western Construc- 
tion completes 25 years of serving 
the construction -civil engineering 
fraternity in the West. The January 
1951 issue will be a special Silver 
Anniversary number with the theme 
“Building Tomorrow’s West.” Al- 
though single copies of the special 
number will sell for $1.00, subscrib- 
ers will receive the issue at no extra 
charge. 


ft. tall, will house the gaging stations. 
They will be erected at Stevenson, 6 mi. 
from the dam; at Hood River, 24 mi. 
away, and at Lyle, 37 mi. away. Bottoms 
of the towers will be lower than any ex- 
pected low water stage of the lake and 
the tops higher than any expected low 
water stage. Each tower is to be fitted 
with a system of gears and revolving 
arms which will produce coded signals 
showing water level to within 1/100 ft. 
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Radio signals will be sent in this man- 
ner. A transmitter at the Bonneville 
powerhouse will send a tone signal to 
the relay station on the side of Augs- 
burger Mountain, 15 mi. east of Bonne- 
ville. This station will relay the tone to 
the particular gage station which is 
tuned to that tone, and the signal will 
activate.the transmitter in that station, 
which will then start the coding arm and 
send a message back to the relay station 
giving the water depth at that instant. 
When the coded signal reaches the 
powerhouse, it will be recorded on a 
chart. Then the tone will be changed 
slightly and the process completed with 
another station to catch the water depth 
at that point. 

Bonneville will receive the exact water 
depths at Lyle, Hood River-and Steven- 
son six times per hour, giving the oper- 
ators of the power units in the dam a 
complete report every six hours on the 
water supply approaching the turbines 
and generators. 

Link Radio Corp., New York, and 
Leopold & Stevens, Portland, were low 
bidders at $13,000 before the Corps of 
Engineers for furnishing and installing 
the radio and coding devices. 


MILLIONTH CUBIC YARD OF CONCRETE PLACED AT HUNGRY HORSE 


GENERAL-SHEA-MORRISON passed a milestone in construction of the Bureau of 
Reclamation’s Hungry Horse Dam on the Flathead River in Montana when the mil- 
lionth cubic yard of concrete was placed at 4:30 p.m. on November 7. Mel Hord, left, 
assistant to the project manager for G-S-M, looks happy as he prepares to dump the 
illustrious bucket with the help of E. J. Nieman, right, field engineer for the Bureau. 
The event came 14 months to the day after the first concrete was placed in the dam on 


September 7, 1949. 
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New Cement:Mortar Lining for 
Old Small Diameter Pipelines 


A CEMENT-MORTAR lining for old, 
small diameter pipe lines, that gives new 
pipe line performance at a fraction of 
new pipe line costs, is announced by Pipe 
Linings, Inc., newly- formed subsidiary 
of American Pipe and Construction Co., 
Los Angeles, Calif. Licensed for nation- 
wide operations under Tate pipe lining 
patents, the new company has complete 
facilities for servicing water, gas and oil 
pipe lines of 4-in. diameter and larger, 
according to Robert C. Sargent, man- 
ager. The Centriline Corporation of New 
York has been licensed to handle service 
in the eastern part of the United States. 

The work can be carried out on pipe 
lines in place, without discontinuing 
regular service, and all operations are 
handled by trained and experienced per- 
sonnel. 

Through the use of specialized, pat- 
ented equipment, the process first cleans 
corroded matter and tubercles from in- 
side pipe walls, and then applies a 
smooth cement-mortar lining to the 
walls. As a result, leaks are eliminated, 
flow coefficients are restored and pump- 
ing costs are reduced. All the advantages 
of concrete and steel pipe construction 
are obtained, including elimination of 
water discoloration, elimination of 
further cleaning for all time, and pro- 
tection against bacteria. 

In recent years over 1,200,000 ft. of 
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PLACING the concrete lining for 
an irrigation ditch in the Peoria 
Irrigation District near Phoenix, 

Arizona. First operation on this 
job was to grade the ditch site 
with a bulldozer-equipped Cater- 
pillar D6 tractor. Then the tractor 
pulled a pan breaker to put in the 
center line. Next, the ditch was 
excavated and formed in an aver- 
age of five trips with a Fullerform 
ditcher, also pulled by the tractor. 
Final operation (see cover) was 
placement of the concrete lining 
with the tractor pulling a portable . 
ditch form and concrete being sup- 
plied by ready-mix trucks. Aver- 
age speed of the liner was %4 mi. of 
ditch every two hours. R. Fuller of 
Phoenix was the contractor on the 
job. 


cast-iron, wrought-iron and steel pipe 
have been treated with success. Instal- 
lations have run all the way from a few 
hundred feet to many miles, and results 
have been uniformly good. Equipment 
used is portable by special trucks so that 
all types of locations can be handled. 
Heretofore large diameter pipes have 
been lined by Centriline Division of the 
American Pipe and Construction Co. 
and this work will continue to be done 


ROUGH GOING, BUT SOME FUN ON HELLS €ANYON DAM SITE SURVEY 


A SEVEN-MAN Bureau of Reclamation survey party, which has been taking topog- 
raphy for access roads and other purposes at the proposed site for Hells Canyon 
Dam on the Snake River in Idaho, has had to work in an area where even a mountain 
goat would feel unsafe. But the tough job has had its compensations. At left below, a 
dependable horse carries Lynn Brown and his transit to another survey point. At 
right, Bob Bond is shown displaying a 100-lb. sturgeon. The survey party cooked its 
own food, slept in sleeping bags and was subjected to such other everyday (in the 
life of a surveyor) hardships as rattlesnakes underfoot and an abundance of poison 
oak. The dam is planned to be 742 ft. in height—highest in the world—and in the 


deepest gorge in the country. 


by the Centriline Division. Small diam- 
eter pipes have been lined for many 
years by Tate Pipe Linings, Inc., of An- 
dover, Mass. Tate Pipe Linings, Inc. is 
in the process of dissolution, and Pipe 
Linings, Inc. has acquired most of its 
equipment and key personnel for use by 
the new company. 


California Conference on 
Highway Problems Scheduled 


MAIN EVENT of 1950 for road men 
from every part of California—the 
Third California Conference on Street 
and Highway Problems — has been 
scheduled for January 24-26, 1951, on 
the Berkeley campus of the University 
of California. ; 

Presented by the Institute of Trans- 
portation and Traffic Engineering, Uni- 
versity of California, the annual Con- 
ference provides officials from all levels 
of government and private organizations 
with the opportunity to discuss mutual 
problems and new techniques. Follow- 
ing the pattern developed in previous 
conferences, the program for 1950 will 
include both general and special ses- 
sions, the latter broken down as urban, 
county, traffic engineering, and con- 
struction and maintenance. 

Chairman of the 1950 Conference is 
Ralph G. Wadsworth, San Franciseo 
city engineer. The program, under de- 
velopment since midsummer, is being 
arranged to provid ample time for dis- 
cussion of each major problem now con- 
fronting road men throughout the state. 

Maintenance organization and plan- 
ning, secondary streets, and parking are 
principal topics in the urban sessions. 
Of particular interest to county men will 
be discussions of road mixing, standards 
for subdivision streets, and financing. 
Engineer-contractor relations, inspec- 
tion practices, yard and shop mainte- 
nance, and pavement renovation will be 
taken up by the construction and main- 
tenance group. Traffic engineers will 
place emphasis on the applications of 
traffic engineering in rural counties. 

The general sessions will relate cur- 
rent road problems to the general trans- 
portation situation, including national 
defense. 

Inaugurated in 1949, the California 
Conference has rapidly established itself 
as a forum for road men throughout the 
state—attendance has averaged 500. An 


even larger registration is expected in 
1951. 


Texas-Arizona Natural Gas 
Pipeline Approved by FPC 


A TEMPORARY certificate has been 
granted by the FPC to El Paso Natural 
Gas Co., of El Paso, Texas, for the con- 
struction of pipeline facilities designed 
to increase natural gas deliveries to the 
Phoenix, Ariz., area. The construction 
program, estimated to cost $1,038,404, 
will include approximately 31 mi. of 
combination 16-in. and 10-in. line; about 
11.5 mi. of 4%4-in. line; approximately 
a mi. of 1234- -in. line; and six new city 

ate metering and regulating stations. 
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YA NEW WRINKLE for housing jobs is the 
‘adaptation of this Allis-Chalmers HD-5G 
4Vracto-shovel to handle roofing on a 100- 
jaome project near North Bend, Ore. A spe- 
‘cial fork developed by Bower-Edmonds 
orp., Portland, enables the unit to hoist 
a half load of 16-ft. sheetings and a buck- 
vetful of asphalt shingles in one operation. 


THE LARGEST suspension pipeline 
ybridge to be erected in Southern Cali- 
‘fornia is shown being maneuvered into 
“position by crews and equipment of 
iConsolidated Western Steel Corp. A 
“single section of 22-in. pipe 750 ft. long 
was hoisted into position by five cranes, 
jworking slowly and in unison. The long 
‘pipe was made by welding together a 
inumber of 30-ft. lengths. The bridge, 
“over the Santa Ana River near River- 
side, carries the last leg of the new 
Texas-California natural gas loop line 
or Southern California Gas Co. 
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TOP—Take a Buckeye Reel Ditcher, add a pair of wings and a few other items and 
you have a rig that digs small canals. That’s what Collins Pipe of Portland did for 
this machine which is adjustable for depth, width and shape of cut. Here, the rig is 
digging a canal with base width of 2 ft. and bank height of 21% ft. for a distribution 
system in Block 40 of the Columbia Basin Project in Washington. 


BOTTOM—wWhen Merle Gossage, operator of a concrete mixer on the West Canal 
of the Columbia Basin Project, wants to move to another part of the job, he picks up 
his Model A on the charging skip and treads off down the canal bank. 


FIVE CONCRETE TRUSSES exposed above the building’s roof provide an inter- 
esting design for the new Fred Meyer Burlingame shopping center in Portland, Ore. 
A total of 40,000 sq. ft. of floor space without pillars is the desirable result. Roof 
and ceiling are hung by rods from the bottom chord of the trusses. The trusses were 
lightened by use of Lite-Rock aggregate, an expanded shale produced by Empire 
Building Co. of Portland. Leslie Poole is the designer; A. M. Hocken of Portland is 
the builder. 


83 


SE 


PERSONALLY SPEAKING 


Maurice Housecroft, chief bridge en- 
gineer of the Utah state road commis- 
sion, retired recently after serving in 
that capacity for over 25 years. 


Lester S. Corey, 
president of the 
Utah Construction 
Co., San Francisco, 
has been named 
winner of the llth 
annual non-member 
award for outstand- 
ing contributions to 
construction prog- 
ress by The Moles, 
an association of 
leaders in the heavy 
construction indus- 
try. Award winners 
were announced last month at a dinner 
held at the Roosevelt Hotel, New York, 
and presentation of the plaques and 
citations will take place January 31 at 
the Waldorf-Astoria. Corey, who rose 
from timekeeper of his company in 1901 
to its president in 1940, has been closely 
associated with the direction and man- 
agement of the construction of such 
famous dams as Grand Coulee, Bonne- 
ville, Hoover, and Davis. Recently his 
firm was awarded a $32,000,000 contract 
to build Big Eildon Dam in Australia. 
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COREY 


Lieutenant Colonel Jackson Graham, 
formerly executive of the Los Angeles 
District, Corps of Engineers, was ap- 
pointed acting district engineer last 
month replacing Brigadier General 
Walter D. Luplow, who has been re- 
assigned to command an _ engineer 
brigade at Camp Rucker, Ala. Prior to 
his post in Los Angeles, General Lup- 
low was assistant chief of engineers for 
military operations in Washington, D. 
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Walter F. Winters, formerly special 
projects engineer at the Asphalt Insti- 
tute’s Denver office, was recently named 
chief engineer. Winters, who has had 19 
years of county, city and state engineer- 
ing experience in the State of Washing- 
ton, now has direction of the national 
staff, promoting the use of asphalt and 
developing research on the various uses 
of this material. 
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Frank Nash, pioneer Alaska road en- 
gineer and for over 25 years on employee 
of the Alaska Road Commission, retired 
November 25 as district engineer in 
Fairbanks. In recognition of his service, 
he has been recommended for the meri- 
torious service award of the Department 
of the Interior. 
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W. D. Frans is the new district engi- 
neer assigned to the north central 
Washington district Bonneville Power 
Administration office. He will help di- 
rect the sale of Bonneville and Grand 
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Coulee power. This newly-designed dis- 
trict was formerly a branch of the 
Seattle office. 
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More than 300 members of the San 
Francisco building and construction in- 
dustry gathered recently at a banquet in 
the Fairmont Hotel to honor Henry J. 
Brunnier, San Francisco structural engi- 
neer of national reputation. Brunnier 
received an award as the year’s out- 
standing member of the industry in 
Northern California. : 
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Milton Schwartz is now resident engi- 
neer for the California Division of High- 
ways on construction of the Salt River 
Bridge and approaches near Fernbridge, 
Calif. The new bridge is being con- 
structed to replace one in imminent 
danger of collapse. 


Wine lei sit- IBEwy 
Municipal Utility 
District in Oakland 
has appointed Rob- 
ert C. Kennedy to 
the post of chief en- 
gineer. In his new 
position he will co- 
ordinate and be re- 
sponsible for the 
engineering func- 
tions of the district 
and will continue to 
supervise the design 
and construction of 
the sewage disposal project until its 
completion next year. Kennedy, who 


KENNEDY 


has an excellent technical backgrouné 
and 25 years of service with the district 
joined the staff as a designing engineer 
and worked on the first Mokelumne 
Aqueduct and the Pardee Dam. He hag 
since advanced through assistant chief 
engineer and assistant general manager 
to his present post. 
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H.A. Parker, recently-appointed man- 
ager of Bureau of Reclamation’s Colum- 
bia River District, has announced the re- 
organization of the Irrigation Division 
into the Irrigation Construction, the 
Project Development, and the Irriga- 
tion Operation and Maintenance divi- 
sions, with headquarters at Ephrata, 
Wash. Heading up the three new divi- 
sions, in the order noted above, are: 
L. V. Downs, acting supervising engi- 
neer; W. W. Johnston, acting super- 
visor; E. H. Neal, acting supervisor. 
The personnel, land, legal, supply and 
finance, and information sections are 
tentatively assigned to the Irrigation 
Construction Division pending transfer 
of district headquarters to Ephrata next 
spring. As development of the basin pro- 
gresses—the first water is to be availabie 
for 87,000 acres in 1952—the three divi- 
sions will rise and fall in importance, ac- 
cording to Parker. 
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Two new appointments to the staff of 
the Western Highway Institute in San 
Francisco have been announced re- 
cently. Bert Trask, Boise, Idaho, has 
been named associate director and will 
work closely with Western state truck- 


FIRST TURTLE CLUB MEMBER to be registered in 
this country is David J. Jones, inspector for the Bureau 
of Reclamation on the Riverton Project, Wyoming. 
Jones is shown receiving his certificate and lapel pin 
from Project Engineer T. A. Clark. Safety engineers 
Miller Prose, left, and H. P. Vogt witness the ceremony. 
Jones became eligible when a hard hat saved his life 
(Western Construction—September 1950, pg. 102). 
Membership application blanks are available from 
Western Construction, 609 Mission St., San Francisco. 
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NEWLY-ELECTED OFFICERS of the Structural Engineers Association of California. 


tLeft to right—Harold King, Los Angeles, vice president; Arthur W. Anderson, San 

‘Francisco, president, and Henry Degenkolb, San Francisco, secretary-treasurer. The 
men were elected at the organization’s 19th annual convention held at the Hotel 
del Coronado, Coronado, Calif., October 12-14. 


sng associations and other motor carrier 
}rganizations, and with Institute mem- 
ers on problems of interstate licensing 
f motor carriers. He has an impressive 
Sackground of 20 years’ experience in 
he highway transportation field. Clar- 
fence G. Taylor, Mountain View, Calif., 
aas been named research director for 
he Institute. He has had a number of 
years of experience in editorial and re- 
search work and for the past 6 years he 
Aas been with the Washington head- 
uarters of the American Automobile 
#\ssociation. 
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* Hugh P. Crawford, for 3% years field 

engineer for the Bureau of Reclamation 
yn the Klamath Project at Klamath 

Walls, Ore., has recently joined the Co- 
umbia River Basin Project at Ephrata. 

He is now serving as civil engineer in the 
ateral design section. 
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! J. C. Neufeld is the new city engineer 
For Lethbridge, Alberta. Neufeld, a well 
<nown civil engineer in Winnepeg and 
iVancouver, succeeds James Haimes, 
Gwho retires at the end of this year. 


" Tey 2 ee 


The Structural Engineers Assn. of 
®regon installed new officers at their 
finnual dinner meeting in Portland re- 
jzently. The new officers are: R. Evan 
Kennedy, president; Guy H. Taylor, 
yrice president, and James R. Griffith, 
fsecretary-treasurer. Kennedy is an as- 
ociate of the firm of Cooper and Rose, 
consulting engineers of Portland. Taylor 
s a partner in the engineering consult- 
ng firm, Moffatt, Nichol and Taylor in 
Portland. Griffith is Dean of Engineer- 
/ng at the University of Portland and is 
well known to readers of Western Con- 
struction for his Construction Design 
harts which have appeared in the mag- 
inzine since 1935. 
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} Ata recent meeting of the county de- 
‘fense council in Spokane, Clyde J. Chaf- 
fins, county engineer, was named civil 
Hefense director for the county. 


|| tf ch of 
i Peter Luiten of Odessa, Wash., has 
tecently retired after serving 42 years as 
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road foreman for Lincoln County. When 
Luiten started with the county each 
township took care of its own roads, and 
he was in charge of one of the 6-mi. sq. 
areas. In these early days he won the 
$25 suit of clothes offered the foreman 
building the best half mile of road on 
the present Wilbur-Odessa state high- 
way. 
us vf vA 

R. E. McCormick has resigned as city 
engineer of Great Falls, Mont., accord- 
ing to Mayor Truman G. Bradford. A. J. 


“Jack” Richardson was appointed acting 
city engineer. 
q of of 


John E. Ryckman succeeds the late 
Max Stern as information officer in 
Region 2 of the Bureau of Reclamation. 
Before joining the bureau staff, Ryck- 
man was director of public relations for 
the American Independent Oil Co. at 
San Francisco. 
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Howard Phelps, retired Washington 
State College engineering professor, has 
been temporarily appointed county en- 
gineer for Whitman County, Wash. He 
replaces Wayne Arrasmith, who left for 
army duty on November 2. Prior to his 
position at State College, which he held 
for 31 years, Phelps served as city engi- 
neer for Boulder, Colo. Peder Hem- 
stead, assistant engineer for several 
years, will be in charge of the road 
office. 
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One of the Northwest’s key reclama- 
tion officials, Wilfred L. Karrer, trans- 
fers from the Lewiston Orchards Proj- 
ect in Idaho to the position of construc- 
tion engineer of the Yakima Project in 
eastern Washington. Karrer, who has 
been with the Bureau of Reclamation 
since 1929, has served as regional engi- 
neer in the Pacific Northwest head- 
quarters and has been with the Lewis- 
ton Orchards development since con- 
struction began in July 1947. 


OBITUARIES... 


Adler M. Larsen, 52, Nevada and Cali- 
fornia building contractor, died sud- 
denly on October 25 in Reno, Nev. In 
1937, Larsen joined Norman Biltz of 
Reno in establishing the Sierra Con- 
struction Co. 
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Walter Leonard Denison, 54, road 
contractor and principal in the firm of 
Walter L. Denison, died at his home in 
Albuquerque on October 24, after an 
extended illness. Denison had been en- 
gaged in road construction in the Albu- 
querque area for 10 years and in Las 
Vegas prior to that. 
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Lee L. Page, 67, construction foreman 
with the Los Angeles County road de- 
partment, died October 25. 
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Gayle G. Armstrong, principal in the 
firm of Armstrong & Armstrong, high- 
way contracting firm of Roswell, N. 
Mex., died October 15. Long active in 
the national affairs of the Associated 
General Contractors of America, he was 
a nominee for the 1951 vice presidency. 
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Hans Jacob Jeppson, 86, active in pio- 
neer transportation construction in the 
West, died recently in his Salt Lake 
home. In his youth he worked on early 
road and railroad construction in Utah. 
He also participated in freight opera- 
tions with horse teams for mining com- 


panies in Butte and Helena, Mont., and 
took part in construction of the Cana- 
dian Pacific railroad through the Cana- 
dian Rockies. 
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Edwin Erbentraut, 55, partner in the 
firm of Erbentraut and Summers, San 
Francisco building contractors, died of 
a heart attack October 18 in Reno, Nev. 
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Charles W. Paul, 70, retired Denver 
building contractor, died on October 21. 
He had been active in the contracting 
and building business since 1903. 
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E. W. Heple, 45, prominent San Jose 
contractor, drowned on October 27 
while expediting work on a San Jose 
Water Works dam project near Los 
Gatos, Calif. While trying to dislodge 
dirt and debris clogging the opening of 
a 700-ft. outlet pipe at the dam’s base, 
he slipped into the mouth of the pipe 
and was forced through it by water 
pressure estimated at 8,000 lb. Heple 
built his firm into one of the largest 
bridge and road building organizations 
in California. Among his projects was 
the $500,000 concrete viaduct over the 
American River at Sacramento. 


wh of of 


Halbert Stevens Kerr, 85, retired chief 
engineer for the Utah State Road Com- 
mission, died October 30 at his home in 
Salt Lake City. Before joining the road 
commission in 1917, Kerr helped pioneer 
the location and construction of rail- 
roads in the Intermountain West. 
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THE JOBS 


Edward Hauser is job superintendent 
for R. J. Daum Construction Co., Ingle- 
wood, Calif., for constructing an addi- 
tion to the administration building, Uni- 
versity of California at Los Angeles. 
Edward Jockola is general foreman and 
Harold Perone is engineer on the $1,- 
298,254 four-story, reinforced concrete 
and brick building. 


af y if 


Jerry Fox is superintendent for 
Kemper Construction Co., Los Angeles, 
Calif., for installing concrete lining in 
the 2,240-ft. horseshoe tunnel on Colo- 
rado River, Grand Valley Project, Colo. 
Fargo Hodges is walker and Pete Peter- 
son is master mechanic on the $250,747 
project. 

uf rh os 


R. G. Cook is job superintendent for 
Covina Construction Co., Covina, Calif., 
for construction of 21.5 mi. of access 
roads at the Naval Ordnance Testing 
Station, Inyokern, Kern County, Calif. 
J. B. Hodges is field office manager on 
the $212,000 project. 
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Norman Jacobs is job superintendent 
for Paul W. Larsen, Inc., Salt Lake City, 
Utah, for construction of a plant to 
generate process and heating steam at 
reactor testing station in Idaho, a $362,- 
589 project. 


vf q uf 


L. G. “Bud” Waigand is job superin- 
tendent for Peter Kiewit Sons’ Co., Ar- 
cadia, Calif., constructing the $1,259,940 
concrete Salt Lake Terminal Reservoir, 
Provo River Project, Utah. W. B. Whit- 
ton is job engineer and O. K. Hoeppner 
is job office manager on the Bureau of 
Reclamation project. 


vf q sf 


H. L. Gourlie is job superintendent 
for Morrison-Knudsen Co., Inc., Boise, 
Idaho, for constructing 30 mi. of the 
Big Butte Springs Pipeline No. 2, which 
will supplement the water supply of 
Medford, Ore. C. V. Johnson is clerk 
on the $423,669 project. 
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R. E. Robertson is job superintendent 
for Carl M. Halvorson, Inc., Portland, 
Ore., on a $800,251 highway project in 
Oregon. Daryl K. Mason is concrete 
superintendent, Fred C. Peters is engi- 
neer, and Lee Means is foreman on the 
job which consists of grading and sur- 
facing 2.9 mi. of the Canyonville section 
of the Oregon Pacific Highway. 
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George Waters is project manager for 
Stolte, Inc., and Duncanson-Harrelson, 
Oakland, joint venturers on a $213,262 
construction project at Delta~-Mendota 
Canal head works, Central Valley Proj- 


86 


ect, Calif. Charlie Champion is field 
superintendent; Charlie Ballard, car- 
penter superintendent; Virgil Welton, 
excavation superintendent; Vic McFar- 
land, concrete superintendent; Bill Gid- 
dings, engineer; Verne Barker, master 
mechanic; and Ed Ford, accountant. 
The work consists of constructing: a 
pilot fish screen structure, appurtenant 
work, and a 13.8-kv. distribution line. 
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E. George Smith is supervising a 
$258,160 dredging operation at three 
sites along the Stockton deep water 
channel, between Pittsburg and Stock- 
ton, Contra Costa and San Joaquin 
Counties, Calif. Roland Davies is chief 
engineer and Morris Walgraeve is shore 
superintendent for Hydraulic Dredging 
Co., Oakland, Calif., on the project. 
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George Posch, George Berry, and 
William Padgett are supervising a $156,- 
089 highway project for M. L. & C. R. 
O’Neil, North Powder, Ore., consisting 
of grading, topping and structures in 
the North Powder River section of the 
Old Oregon Trail, Union and Baker 
Counties, Ore. 
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Jack Keane is job superintendent for 
Utah Construction Co., San Francisco, 
Calif., holder of a $297,285 contract 


KEY PERSONNEL ON THE BROAD- 
WAY TUNNEL JOB (see article, pg. 63) 


ABOVE—T. Y. Johnsen, project man- 
ager for Morrison-Knudsen Co., Inc., 
and George Partridge, resident engineer 
for the City of San Francisco. 


BELOW—Charles Ray, assistant tunnel 
superintendent, and Carl Larson, tunnel 
Superintendent for Morrison- Knudsen. 
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for railroad rehabilitation at Lathrop 
Sharpe General Depot in San Joaquin 
County, Calif. 
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Richard Babler and Howard MclInroe 
are supervising construction of 51.7 mi, 
of Alaska highway for Rogers Construe- 
tion Co. & Babler Bros., Portland, Ore, 
Jim Folstrom is job engineer on the 
$1,884,391 project which includes grad- 
ing and bituminous surfacing from Big 
Delta to Sears Creek, Alaska. 
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J. W. Harryman is job superintendent 
for M. J. Brock & Sons, Inc., Los Ane 
geles, Calif., for constructing remaining 
buildings and facilities at the naval re- 
actor testing station near Arco, Idaho. 
W. W. Lassetter is field engineer on the 
$1,018,000 project. 


ef oh Y 


Supervising construction on the $1,- 
701,845 sewage tunnel being built by 
Kuckenberg Construction Co., Port- 
land, Ore., for the city of Portland is 
Lee Gordon. Merrill C. Henderson is 
job engineer and Bert Soucie is office 
manager on the 2-mi. tunnel, to he 
known as the Grand Avenue sewage 
interceptor unit, which will serve the 
entire southeast district of Portland. 
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L. R. Rieter is job superintendent and 
C. S. Muir is general superintendent for 
McLaughlin, Inc., Great Falls, Mont., 
on a $250,812 highway project between 
Great Falls and Fort Benton in Cascade 
and Chouteau Counties, Mont. A. R. 
Pearce is foreman on the job which 
consists of grading, gravel, drainage, 
and bituminous surfacing of 10.3 mi. 
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D. G. “Bob” Roberts is general supet- 
intendent for Daum-Donaldson Con- 
struction Co., Phoenix, Ariz., for con- 
struction of a $116,370 swimming pool 
in Encanto Park, Phoenix. 
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George K. Thatcher is in charge and 
R. R. Byerts is assisting on the con- 
struction of a $515,000 reinforced con- 
crete bridge on San Gabriel River Park- 
way in Los Angeles County. W. E.. 
Byerts is in charge of purchasing for 
the joint venture firm of Byerts & Sons 
and Geo. K. Thatcher, Los Angeles, 
Calif. 
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W. C. Treadwell is job superintendent 
for Schutt Construction Co., Ine.. 
Genoa, Wis., on a $362,999 clearing 
project 4.5 mi. above Detroit damsite) 
Ore. Earl Sanders and Leonard Mosier 
are assistants to Treadwell on the job| 
which consists of clearing two an 
near the reservoir on south side of 
North Santiam River and on the north 
and west sides of Breitenbush River. 
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Bert Collins is job superintendent an¢ 
Tom Collins is general superintenden| 
for J. H. Welsh & Son Contracting Co.) 
Phoenix, Ariz., on a $114,115 contrac} 
for building a water supply system. Pete 
Lalande is in charge of purchasing ot) 
the project which will serve the Arcadié 


Eimco crawler mounted RockerShovels make 
ideal tools for clearing slides off highways with- 
out interrupting traffic. 


Eimcos are built for heavy-duty operation, for 
digging and loading rock. They're fast — 3 to 5 
yards of rock per minute and they’re depend- 
able. 


Every contractor who has purchased a crawler 
mounted RockerShovel has been so pleased he’s 
reordered in less than 6 months — some, three 
or fourtimes. 


Write for bulletin. 


Wi 
‘THE EIMCO CORPORATION 


The World's Largest Manufacturers of Underground Rock Loading Machines ROOM To oH : — = 
EXECUTIVE OFFICES AND FACTORIES — SALT LAKE CITY 8, UTAH, U. S. A. & EIMCO 104 aa Be CCADING WITH 


BRANCH SALES AND SERVICE OFFICES: OW HIGHWAY 

NEW YORK, 51-52 SOUTH STREET . ¢ CHICAGO, 3319 SOUTH WALLACE STREET 

BIRMINGHAM, ALA., 3140 FAYETTE AVE.. ©. DULUTH, MINN., 216 E. SUPERIOR ST. 

EL PASO, TEXAS, MILLS BUILDING -e — BERKELEY, CALIFORNIA, P. 0. BOX 240 
2 KELLOGG, IDAHO, 315 MAPLE STREET 


AFFILIATED COMPANIES: SOCIETE.EIMCO, PARIS, FRANCE 
> EIMCO (GREAT. BRITAIN), LTD., LEEDS 12, ENGLAND 


AGENTS IN-ALL PRINCIPAL CITIES THROUGHOUT. THE WORLD 


Improvement District and will be built 
on 2,400 ac. south of Camelback Moun- 


tain, Ariz. 
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Phil S. Johnston is general superin- 
tendent and George Taylor is office man- 
ager for Skousen-Hise Contracting Co., 
Albuquerque, N. Mex., on its $115,500 
New Mexico highway construction proj- 
ect between Dunlap and Vaughn. 
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Glen H. Prosise is supervising con- 
struction of a $150,000 drive-in theatre 
at Goleta, Calif., for M. J. Brock & Sons, 
Los Angeles, Calif. 
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Carl Jacobson is general superintend- 
ent and Gordon Wainwright is assistant 
superintendent for Fisher Contracting 
Co., Phoenix, Ariz., on a $296,000 con- 
tract for constructing a 2,160-ft. sus- 


pension bridge across the Gila River at 
Gillespie Dam for the El Paso Natural 
Gas Co. The bridge will carry the Texas- 
San Francisco 30-in. gas pipeline across 


the river. 
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C. W. Miller is supervising construc- 
tion of a school and L. G. Anderson is 
his assistant for S. S. Mullens, Inc., ona 
$1,067,800 contract with the Richland, 
Wash., School District. 
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Harold C. Morton is project manager 
for The Austin Co., Oakland, for con- 
structing the $140,000 John C. Lynch 
Warehouse and Office Building, San 
Francisco, Calif. “ 


- 
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B. M. Collins is project manager for 
Collins Construction Co. on its $938,855 
highway construction project between 


@ Like many other modern re- 
inforced concrete projects, this 
one uses welded wire fabric. 
There is a Clinton fabric de- 


signed to meet your require- 
ments... Specify Clinton, now 


and always. 


The California Wire Cloth Corporation 


OAKLAND A 

PRODUCT 
The Colorado Fuel & Iron Corporation OF 
DENVER 
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Midland and Odessa, Midland and Ecto: 
Counties, Texas. A. C. Melton is genera 
superintendent and W. H. Clem is as: 
sistant superintendent on the job whict 
includes grading and asphaltic concret 
surfacing for a four-lane road. 


Ben Walton is super- 
intendent for Duf- 
fy Reed Construc- 
tion Co., Twin Falls, 
Idaho, on a highway 
relocation job 13 mi. 
north of Cascade, 
Idaho. 


Ben Sloter is supervising constructior 
of the addition to Jordan High School 
Long Beach, Calif., for Tom E. Nor 
cross, Long Beach. Don Redd is projec 
engineer on the $721,000 contract. 
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Glenn Veater is general superintend. 
ent for Allison & Haney, Albuquerque 
N. Mex., constructing 18 mi. of sewers 
laterals, and manholes on a $192,00( 
contract with the city of Albuquerque. 
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Louis A. Wilson is project manage 
and Dick Yeager is project engineer fo 
Pioneer Constructors, Tucson, Ariz., or 
its $400,000 paving and sewer construc 
tion contract ona military housing proj 
ect, Roswell, N. Mex. 
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F.J.“Hux” Huxtable is general super 
intendent and Joe Collins is assistan 
superintendent for T-S Constructio: 
Co., Los Angeles, Calif., for construct 
ing the May Co. Lakewood departmen 
store at Long Beach, Calif. John Da 
shiell is foreman on this $5,000,000 proj 
ect. 
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Wes Gemmell is job superintenden 
for B. C. Bridge & Dredging Co., Ltd: 
Vancouver, B. C., on its $3,500,000 mod 
ernization program of the No. 1 gen 
erating plant of B. C. Electric Co. Norr 
Wilde is timekeeper; Val Bril is powder 
man; Slim Morrison, bridgeman fore 
man, and Pat Murray is chief enginee 
on the project which is located at Lak’ 
Buntzen, B. C. 
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Frank D. Manning is project mar 
ager, Arthur Ellison is general superir 
tendent, and Roy Franceschina is as 
sistant superintendent for Winsto} 
Bros., Monrovia, Calif., on the com 
pany’s $1,000,000 contract for sinkin} 
two shafts for the Southwest Potas; 
Corp. The project is located 30 mi 
northwest of Carlsbad, N. Mex. 
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Guy H. James is project manager an 
R. E. Leech is general superintendet 
for Guy H. James Construction Ca 
Oklahoma City, Okla., on its $1,851,724 
railroad relocation job between Koppe, 
and Blum, Texas, on the Santa Fe trac: 


WESTERN CONSTRUCTION — December, 195 


Contracts... 


A Summary of Bids and Awards 
For Major Projects in the West 


¥ Arizona 


$325,766—W. Ve Henson, P. O. Box 471, Prescott, Ariz—Low 
bid on 7.6 mi. grading and new alignment on Topock-Kingman 
Hwy.; by State Highway Commission. 


$267,908—J. & J. Construction Co., 1801 Petroleum Building, 
Oklahoma City, Okla—cContract for 215 mi. rural distribution 
. in Pima County; by Trico Electric Cooperative, Inc., 
_ Tucson. 


t $399,843——_Acme Materials-Daley Construction Co., 2400 S. 16th 
} St. Phoenix——Low bid on 10 mi. of Phoenix-Tucson Hwy., 
i Pima County. 


| $126,822—Tiffany Construction Co., P. O. Box 846, Phoenix — 
Low bid for East Broadway Road, Phoenix, 4.5 mi. grading and 
surfacing; by State Highway Commission. 


$ $284,448—Fisher Contracting Co., P. O. Box 4135, Phoenix 
Contract for grading and alignment on Superior-Miami Hwy.; 
by State Highway Commission. 


California 


| $363,308——Dimmit & Taylor and T. M. Page, Monrovia, Calif. 
—Low bid for 15.5 mi. surfacing and reinforced concrete bridge 
at Clear Creek between Democrat Springs and Bodfish, Kern 
County; by California Division of Highways. 


$1,010,900——Monson Bros., 475 6th St., San Francisco—Con- 
tract for reinforced concrete building for the Hastings College 
of Law, San Francisco; by the Regents of the University of 
California. 


| $946,610—Frederickson Bros., 1259 65th St., Emeryville, Calif. 
—Contract for 4.4 mi. grading and surfacing with plant mix on 
cement treated base, including bridges, in Humboldt County be- 
tween Robinson Ferry Bridge and Alton Grade Crossing; by 
| Division of Highways. 


$895,580-——United Concrete Pipe Corp., P. O. Box 425, Baldwin 
Park, Calif—Contract for PCC pavement on cement treated 
subgrade, and construction of two bridges, between Tulare Air- 
port and Tagus, Tulare County; by Division of Highways. 


$2,871,212—Frederickson & Watson and M. & K. Corp., joint 
; venture, 873 81st Ave., Oakland——Contract for construction of 
' PCC pavement highway and separation structures on 4.2 mi. of 
the Eastshore Freeway between Lewelling Blvd. and 0.1 mi. 
' north of Oakland south city limit, Alameda County; by Division 
| of Highways. 


| $533,704——Griffith Co., 1060 South Broadway, Los Angeles— 

Low bid for 14.8 mi. graded and surfaced with road mix surfacing 
; on imported base material between Imperial County line and 
/ 3 mi. southeast of Mecca, Riverside County; by Division of High- 
_ ways. 


$385,574 K. B. Nicholas, P. O. Box 551, Ontario, Calif —Low 
bid for highway improvements in city of San Bernardino at Sth 
and “I” St., including structural steel railroad overhead and 
' approach; by Division of Highways. 


_ $191,806——John F. Blakemore, 902 South 5th St., El Monte, 
Calif.m—-Contract for grading and paving 3.4 mi. of state high- 
_ way, including reinforced concrete slab bridge, near Hot Springs 
~ Canyon Road, Fresno County; by Division of Highways. 


_ $277,946——McGuire and Hester, 796 66th Ave., Oakland—Con-\J 


tract for installation of Section 2 of Alameda interceptor sewer 
and appurtenances, Alameda; by East Bay Municipal Utility 
District. 


$253,795——P. and J. Artukovich Co., 13305 South San Pedro St., 


MODERN water storace 


for Every Municipal Demand! 


ELEVATED 
STEEL 
TANKS by 


Pittsburgh 
-Des Moines 


Pittsburgh-Des Moines Elevated Steel Tanks 
are built in types and sizes covering the entire 
range of municipal water storage require- 
ments. When you consult with a P-DM en- 
gineer, you benefit by our half-century of 
experience in elevated steel tank construc- 
tion for cities and towns throughout America. 
When your P-DM Tank is installed, you gain 
in better water service at lower cost—unfail- 
ing dependability—guaranteed satisfaction! 
Write! 


PITTSBURGH - DES MOINES STEEL CO. 


Santa Clara,Cxl. 


PLANTS AT SANTA CLARA, PITTSBURGH and DES MOINES 


Sales Offices at: 


SANTA CLARA, CAL. . 627 AlvisoRoad SEATTLE 928 Lane Street 

PITTSBURGH . . 3420 Neville Island DES MOINES . . . 921 Tuttle Street 

NEW YORK . Room 919, 270 Broadway DALLAS . , 1225 Praetorian Building 
CHICAGO . . , 1224 First National Bank Building , 


Los Angeles——Contract for Schedule I of Section 1 of the- 
Alameda Interceptor, and Section 1-B of the South Interceptor, 
Oakland; by East Bay Municipal Utility District. 


~ $1,949,000-——Louis C. Dunn, Inc., 799 Monadnock Building, San 
Francisco—Contract for construction of 22 three and four-story 
reinforced concrete buildings for Bernal Dwellings Housing 
Project, San Francisco; by the San Francisco Housing Authority. 
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self SHARPENING 


BAER teeth are 
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$308,800-——J. E. Haddock, Ltd., 3538 E. Foothill Blvd., Pasadena 
—-Low bid for Van Ness Ave. bridge, Hollywood Freeway, Los 
Angeles; by Division of Highways. 


$1,508,000-—Haas and Rothschild, 274 Brannan St., San Fran- 
cisco Low bid for construction of reinforced concrete and steel 
frame Public Works Building annex, Sacramento; by Division 
of Architecture. 


$259,323——Bosko Construction Co., Inc., 1728 Greenwood Ave., 
Los Angeles——Low bid for Valley Blvd. sewer work; by City 
of Los Angeles. 


$272,079-—H. Earl Parker, Inc., 12th and F Sts., Marysville, 
Calif Contract for 2 mi. grading and surfacing of state high- 
way near Placerville; by Division of Highways. 


$184,368——Western Construction Co., 307 W. Hampton Way, 
Fresno——Contract for additions to sanitary sewer system section 
5; by City of Fresno. 


Colorado - 


$516,516——Malcolm W. Larson, 4080 Galapaga St., Denver— 
Low bid for construction of the 72-mi. Brighton-Hoyt-Brush 
115-ky. transmission line, for the Colorado-Big Thompson Proj- 
ect; by Bureau of Reclamation. 


$469,955—B-Line Construction Co., 520 First National Bank 
Bldg., Oklahoma City, Okla——Contract for construction of 108- 
mi. transmission line; by K. C. Electric Association, Hugo, Colo- 
rado. 


$542,799-—Brown Construction Co., 1530 E. Abriendo Ave., 
Pueblo—Low bid for 4 mi. grading and structures near Clear 
Creek Canyon, Jefferson County; by State Highway Department. 


$741,740——Adler Construction Co., Dickinson, North Dakota— 
Contract for construction of Pole Hill Power Plant and access 
road, Estes Park-Foothills power aqueduct, 14 mi. west of Love- 
land; by Bureau of Reclamation. 


$1,222,000-—Mead and Mount Construction Co., 240 Railway 
Exchange Building, Denver——Low bid for construction of brick 
and concrete addition to Colorado State Hospital, Pueblo. 


$134,883——Carl V. Hill, Greeley— Low bid for 7.8 mi. surfacing 
and structures on state hwy. 12, Las Animas County; by State 
Highway Department. 


Idaho 


$121,125——Henly Construction Co., Lewiston——Low bid fer 
construction of steel Priest River Bridge and approaches, Coolin 


Road, Kaniksu National Forest, Bonner County; by Bureau of 
Public Roads. 


$374,198_J. H. Wise and Son, Inc., 424 Broadway, Boise— 
Contract for construction of 909-ft. steel and concrete interstate 
bridge across the Snake River at Weiser; by Idaho State High- 
way Commission. 


$1,018,000—_M. J. Brock & Sons, Inc., 2894 Rowena Ave., Los 
Angeles—Contract for office and laboratory, and sewage treat- 
ment facilities at Arco; by Westinghouse Electric Corp., for the 
Atomic Energy Commission. 


$334,790-——Oliver, Blumhagen, Walker & Von Cannon, Sand- 
point, Idaho—Contract for clearing operations on 27.7 mi. of 
the Lake Pend Oreille section of the Spokane-Hot Springs trans- 
mission line; by the Bonneville Power Administration. 


Montana 


$302,798——Williston Construction Co., Williston, N. Dak— 
Contract for 313 mi. of electric line; by Sheridan County Electric 
Cooperative, Inc., Medicine Lake. 


$222,925—_W. D. Savalis, Oroville, Calif—Contract for right 
of way clearing in Sanders County, on Spokane-Hot Springs 
transmission line; by Bonneville Power Administration. 


$598,713——Dudley Construction Co., Great Falls——Contract for 
state home for the aged at Lewiston; by State. 


New Mexico 


$528,489—J. H. Ryan, Albuquerque—Contract for concrete 
and steel Rio Grande Bridge, Albuquerque, U. S. 66; by State 
Highway Department. 


$788,206—Brown Contracting Co., P. O. Box 1479, Albuquerque 
—Contract for grading, culvert work, and two steel bridges, and 
asphalt pavement for 9.9 mi. of U. S. 66 between Tucumcari and 
San Jon; by State Highway Department. 
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} $582,137—Lowdermilk Bros., Los Alamos—Contract for 10 
mi. of U. S. 64 between Eagle Nest-Cimarron Road, Colfax 
County; by State Highway Department. 


} $680,301—-Jack Adams, Santa Fe—Contract for 12 mi. grading 
U. S. 66 between state line and San Jon, Quay County; by State 
Highway Department. 


| $233,112—Lowdermilk Bros., P. O. Box 4150, Denver—Con- 
tract for grading and culvert work on 14.5 mi. of state route 112 


$208,249 —Wrylie Bros., P. O. Box 4025, Albuquerque—Con- 
tract for 12.9 mi. highway work routes 350 and 351, from Espuela 
west, Eddy County; by State Highway Department. 


+ $336,262——Macco Corp., 14409 South Paramount Blvd., Para- 
# mount, Calif—Contract for earthwork and structures on main 
| canal, laterals, and wasteways on Fort Sumner Project, Fort 
Sumner; by Bureau of Reclamation. 


$849,900——Robert E. McKee, P. O. Box 1706, Santa Fe—Low 
bid for 115-bed hospital in Albuquerque; by Bataan Memorial 
Methodist Hospital. 


$149,546—_W. T. Bookout, Las Vegas, New Mex.—Low bid 
for grading and structures for 9.4 mi. of state route 344 between 
Edgewood and Cedar Grove; by State Highway Department. 


$633,445——Basanda Construction Co., 2925 N.W. 39th St. Ter- 
race, Oklahoma City, Okla——Contract for 473 mi. rural distri- 
bution lines in Lincoln County; by Central New Mexico Electric 
Cooperative, Inc., Mountainair. 


Oregon 


$440,229—_Roy L. Houch & Son, Salem, Ore Contract for 
1.85 mi. grading and paving on Canyonville section of Pacific 
Highway, at Canyonville; by State Highway Commission. 


$509,302—Berke Bros., Portland——Low bid for 17 mi. grading 
and topping of Willow Creek-Boardman section of Columbia 
River highway; by State Highway Commission. 


$110,240——Porter W. Yett, Portland——Contract for 8.4 mi. pav- 
ing of Yamhill River-Salt Creek section of Dallas-Coast sec- 
ondary highway; by State Highway Commission. 


$444 705——Lindstrom Bros., Inc., Portland——Low bid for 689- 
| ft. reinforced concrete and steel bridge, including approaches, on 
Payette spur of Old Oregon Trail Highway, Malheur County; 
by State Highway Commission. 


$245,700——Spada Bros., Portland——Low bidder for Drake 
Creek-Adel Section of Warner secondary highway, 25 mi. N.E. 
of Lakeview, including 7 mi. of grading and surfacing; by State 
Highway Commission. 


$162,908——Miller and Strong, 3871 Royal Road, Eugene——Low 
| bid for 2.2 mi. grading of Little River Road, Umpqua National 
' Forest, Douglas County; by Bureau of Public Roads. 


$324,176——The Shea Company, 2801 West Mission Road, Al- 
hambra, Calif—Low bid for diversion tunnel and relocation of 
a section of railroad at the site of Big Cliff Dam, 4 mi. down- 
stream from Detroit Dam on the North Santiam River; by Port- 
land District, Corps of Engineers. 


$793,065——George W. Lind, Portland——Low bidder for con- 
struction of the lateral system for Portland Grand Ave. inter- 
cepting sewer; by City of Portland. 


$326,760——Miller & Strong, 3871 Royal Road, Eugene——Low 
bid for 2.3 mi. grading and clearing North Umpqua Hwy., Doug- 
las County; by Bureau of Public Roads. 


$1,701,845——Kuckenberg Construction Co., 11104 N.E. Holman 
St., Portland——Low bid for 2-mi. Grand Ave. interceptor unit 
of Portland sewer project; by the City of Portland. 


Texas 


$7,801,064——Falcon Dam Constructors, Houston, consisting of 
C. F. Lytle Co., Sioux City, Iowa, et al—Contract for Schedule 
1-b, United States portion of work, on Falcon Dam and Power 
Plant on the Rio Grande, 75 mi. downstream from Laredo, 
Texas; by the United States Commissioner, International 
Boundary and Water Commission, El Paso. 


Utah 


$855,400-——Paulsen Construction Co., Salt Lake City—Contract 
for Southeast Junior High School, Salt Lake City. 


$573,800——Kenneth Witt, Payson, Utah——Low bid for Lehi 
Elementary School, Lehi. 
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4 dous work in 3 


with JAEGER AIR-PLUS 


250 ft. of 100 Ib. air, 
(instead of 210 ft.) 


Kolds 90 Ibs. in these 
/ two heavy rock drills, 
(instead of 70 Ibs.) 


250 ft. of 100 Ib. air be- drills 35% more 
hind a 31/2” drill—drills as footage per hour 
many feet in 3 days as 210 ¢ 
ft. of air will drill in 4. ; ‘ 


75 - 125 = 185 = 250 = 365 = 600 ft. — these 
“new standard” sizes give you more air per 
dollar, more production per man 


Tools that starve for air when they're hooked to “old 
standard” size compressors hit hard and fast and profitably 
with Jaeger’s 15% to 25% more air. 


From the Model 75, that runs a heavy breaker at full 
pressure, to the Model 600, that holds full pressure in two 
4” wagon drills plus an auxiliary drill, Jaeger “Air-Plus” 
capacity increases production up to 30% to 40% with the 
same men and tools. If you are interested in “air-power” 
rather than “iron,” increased production without increased 
payroll, and full profit instead of “break even’”— 


See your Jaeger disirikutor, or send for Catalog JC-8. 


EDWARD IR: BACON Coo o onc ccecenancusnanencnsccnsesensanserssnssnascuecesanense San Francisco 10 
SMITH BOOTH USHER CO....... BiacseeetacaSaterdeatescteen Los Angeles 54 
eH CO Xe Gc. G O satrenteretnececanseacorncoeeccmeteeenstersee Seattle 4 and Wenatchee 


NELSON EQUIPMENT CO...................ccsssccccssseeccsssnsncnssenesceeeeccencesens Portland 14 
WESTERN MACHINERY CO.. -.Salt Lake City and Denver 2 
CENTRAL MACHINERY CO............2---200:--seeceeeeeeneeneeseneeseee Great Falls and Havre 
TRACTOR & EQUIPMENT CO... -Sidney, Miles City, Glasgow 
WORTHAM MACHINERY CO..............2-..22-cceeeceeeeeeeeeeeeseee Cheyenne and Billings 


Ace ca OG GINS 2ocn CO orececepesgnns cate andvansraenedueedansusanteaavencuasre=c ... Albuquerque 
ISCHRIVERT MAGCHINER VieCO cccc-csc.cccscesncsscqececsssencnanscencuenusaacacencasuabacencases Phoenix 
IDAHOSMACHINER YatGO Seeeectetaepcanncanserc cana, qsnctaccosceacceacnaccenseseeneqessesuccestencos Boise 


SNOW HEAVY DUTY 
INDUSTRIAL GATES 


Gates manufactured in sizes up to 72” by 72”. 


Designs in all cast-iron specifications. 


All products ( 
‘‘Parkerized’’ 
for 
prevention 
of rust 
and 


corrosion. 


For Many Industrial Uses 


Cotton Mills 

Paper Mills 
Chemical Plants 

Oil Refineries 
Atomic Bomb Plants 
Dam Sites 


Sewage Disposal Plants 
Bureau of Reclamation 


Flood Control Systems 
Highway Control 


Our Engineering Service is available to assist you with your 
problems. We will be pleased to help you and to quote on 
any type of water controlling equipment. 


SNOW IRRIGATION SUPPLY CO. 


(Div. of Bardco Mfg. & Sales Co.) 
2437 EAST 24TH STREET, LOS ANGELES, CALIFORNIA 
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Bureau of Fish and Game | i 


j piereea Cire Peon el 


$344,701—W. W. Clyde & Co., Springville——Contract for con- | 
struction of Skull Rock Pass Road, King Canyon, Millard | 
County; by State Road Commission. 


$419,000——Groneman & Co., Provo—Low bid for Orem Ele- | 
mentary School Building, Orem. 


$132,057-—A. O. Thorn Construction Co., Springville—Con- 
tract for New Harmony Road, U. S. 91, Washington County; — 
by State Road Commission. 


Washington 


$25,967,921—-L. E. Dixon Co., San Gabriel, Calif., and the 
Arundel Corp., Baltimore, Md.——Contract for second stage 
work on Chief Joseph Dam, Columbia River, near Bridgeport. 
Work includes all concrete within first cofferdam, cofferdam re- 
moval, construction of second cofferdam, and enclosing and 
concrete work inside second cofferdam on south side of dam; by 
Seattle District, Corps of Engineers. 


$548,636——General Construction Co., 3840 Iowa St., Seatthe— | 
Low bid for clearing, grading, and construction of steel truss | 
bridge with concrete approaches on 1.9 mi. of Concrete-Sauk 
Valley Road, Skagit County; by Department of Highways. 


$472,606——Manson Construction and Engineering Co., 821 Alas- | 
kan Way, Seattle—Contract for 710-ft. reinforced concrete | 
bridge over Yakima River at Richland; by Atomic Energy Com- | 
mission. | 


$650,000 approx.—-Waale-Camplan Co., 2100 S.W. Jefferson St., | 
Portland——Low bid for military construction at Richland; by | 
Seattle District, Corps of Engineers. | 


$1,043,274J. A. Terteling and Sons, Inc., P. O. Box 1428, Boise 
—Low bid for 1.4 mi. earthwork and concrete lining Main Canal, 
between stations 255 and 326, Columbia Basin Project, 5 mi. | 
south of Coulee City; by Bureau of Reclamation. 


$484,923—_J. A. Terteling and Sons, Inc., P. O. Box 1428, Boisé 
—Contract for earthwork and structures on West Canal, 6 to 17 
mi. south of Quincy, Columbia Basin Project; by Bureau of 
Reclamation. 


$398,258——Fiorito Bros., 1100 Leary Way, Seattle——Contract 
for grading and highway work, including 2.8 mi. of state highway 
1, Barnes Park north; by Department of Highways. 


$1,667,800——Poston Construction Co., 2471 Aurora Ave., Seattle 
— Contract for construction of the C. W. Sharples Junior High 
School building, Seattle; by Seattle School District 1. 


$1,555,085——Walsh Construction Co., 785 Market St., San Fran- 
cisco—Low bid for construction of 27 mgd. primary treatment 
plant for Tacoma; by City of Tacoma. 


$1,500,000 approx.-J. Burchell, E. 13325 15th St., Opportunity, 
and M. K. Stoldz, E. 1012 Augusts St., Spokane——Contract for 
construction of 168 houses in north Spokane, Pineview addition. 


$2,000,000-—_L. H. Hoffman Co., 715 S.W. Columbia St., Port- 
land——Contract for addition to pulp mill; by Weyerhaeuser 
Timber Co., Tacoma. 


$1,154,203——Sound Construction Co., Seattle——Low bid for con- 
trol and development laboratory at Hanford; by Atomic Energy 
Commission. 


Wyoming 


$729,629——Sharrock and Pursel, Casper——Contract for sched- 
ules 2 and 5, earthwork, canal lining, and structures for the River- 
ton Project, 25 mi. north of Riverton; by Bureau of Reclamation. 


$418,402— Williston Construction Co., Sydney, Mont—Con- 
tract for construction of 321-mi. transmission line; by Tri-County 
Electric Association, Sundance, Wyo. 


$319,045—Boatright-Smith, Rawlins——Contract for construc- 
tion of 4.5 mi. of highway on Sheridan Road, Sheridan County; 
by State Highway Department. 


$683,000——Riedesel & Lowe, Cheyenne——Low bid for con- 


struction of a new sewage disposal plant, Cheyenne; by City of 
Cheyenne. 


Alaska 


$3,582,782—Morrison-Knudsen Co., Inc., Boise, and Peter Kie- 
wit Sons Co., Omaha—Low bid for warehouse buildings at 
Fort Richardson; by Alaska District, Corps of Engineers. 


$966,000—Haddock Engineers, Ltd., and Associates, P. O. Box 
390, Montebello, Calif—Low bid on schedule 5, dam intake and 
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| treatment plant for Ship Creek Dam, and intake and water treat- 
‘ment plant; by Alaska District, Corps of Engineers. 


| $370,918—S. Marci Construction Co., P. O. Box 732, Anchorage 
»——Low bid on schedule 1 supply main for Ship Creek Dam and 
intake water treatment plant, East Fort Richardson, 14 mi. from 
Anchorage; by Alaska District, Corps of Engineers. 


$262,291—_Munter Construction Co., Vance Building, Seattle— 
: Contract for five bridges in Alaska; by Alaska Road Commission. 
Included are Eklutna River Bridge, Noyes Slough Bridge, Si- 
nona River Bridge, Tulsona River Bridge, and Gulkana River 
Bridge. 


| $1,884,491—_Babler Bros. and Rogers Construction Co., 4617 

.S.E. Milwaukie St., Portland——Contract for surfacing of 52 mi. 

jof Alaska Hwy., from Big Delta to Sears Creek; by Alaska Road 
Commission. 

| $3,790,000-—McLaughlin Construction Co., Ford Bldg., Great 

| Falls, Mont.—cContract for surfacing Richardson Hwy. from 

» Valdez to mile 36; by Alaska Road Commission. 


| British Columbia 


| $1,000,000 approx.—Marwell Construction Co., Ltd., 410 Sey- 
}mour St., Vancouver, B. C—Contract for housing developments 
at Dawson Creek, B. C., and Whitehorse, Yukon Territory; by 
» Canadian Commercial Corp., Ottawa, Ont. 


' $2,400,000 approx—Northern Construction Co., and J. W. 
| Steward, Ltd., 1304 Hornby St., Vancouver, B. C—Contract 
‘ for two units of nurses’ home at Vancouver General Hospital. 


' $2,348,000-——Bennett and White, Edmonton, Ltd., 11239 83rd St., 
| Edmonton, Alberta—Contract for apartment project in Ed- 
+ monton; by Strathearn Heights Ltd., Edmonton. 


» Territory of Hawaii 


» $295,788——Ben Hayashi, Honolulu—Low bid for construction 
’ of a sea wall at the Ala Wai yacht harbor; by Territorial Harbor 
» Board. 


- $989,000——Oahu Construction Co., Ltd., Honolulu—Low bid 
' for construction of Manoa elementary school, Manoa. 


MONEY-SAVING 
PAVING PLANTS 


The most rugged plants in America and the 
cheapest to own and operate. Less mainte- 
nance. Simplest design. Seven sizes. Unit 
built. Prompt delivery. Write for catalog. 


STANDARD STEEL CORPORATION 
5049 BOYLE AVENUE, LOS ANGELES 58, CALIFORNIA 
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PILE 


McKiernan-Terry 11-B-3 Dou- 
ble-Acting Pile Hammer driv- 
ing 85-ft. steel H-beams for 
the 4000-ft. bridge over Cerritos 
Channel, Terminal Island, Cal. 
Proctor & Kuhn, sub-contractors 
to United Concrete Pipe Corp. 


1170 STEEL PILES, [epee his 


driven under water during the construc- 
tion of this longest, highest vertical- 

lift bridge on the Pacific Coast. 390 steel 
piles, 85 feet long, were hammered 

full length, without follower, into 
unstable soil to required elevation. At 
cut-off the anvil block or base of the 
hammer was 12 feet below the surface 
of the water. In addition, 780 shorter 
piles were driven for the lift-span piers. 
eMcKiernan-Terry Double-Acting Pile 
Hammers were:chosen for the job 
because (1) they were the first pile 
hammers developed for underwater 
driving and (2) they have held an 
unsurpassed reputation for underwater 
driving dependability through the years. 
e17 sizes of hammers and extractors are 
available in the com- 
plete McKiernan- 
Terry line. Write 
for bulletin giving 
all the facts. 


GRAB BUCKETS 


HONING TO 42//1,D, 


McKIERNAN-TERRY CORPORATION 
Manufacturing Engineers 

16 Park Row, New York 7, N. Y. 

Plants: Harrison, N. J., Dover, N. J. MK 2e1 
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DISTRIBUTORS AND 
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The Osgood Co. and the General Exca- 
vator Co., Marion, Ohio, have combined 
their sales management and policies for 
the distribution of Osgood and General 
power shovels, cranes, draglines, clam- 
shells, hoes and Mobilcranes. Functions 
other than sales will be carried on by the 
individual companies as before. L. O. Mc- 
Lean, former sales manager for General 
Excavator, has been appointed director of 
sales development for the combined opera- 
tion, and JAmEs S. FortTrNner, former as- 
sistant to the vice president of the Osgood 


McLEAN 


FORTINER 


and General companies, has been ap- 
pointed sales manager. KENNETH O. WIL- 
LIAMSON has been named assistant sales 
manager. Announcement of the retirement 
of GrorGE Day, after 30 years with the 
company, was made by Osgood. With his 
retirement, Day culminates 45 years of 
service in the power shovel industry. 


Ke 


W. B. TaLMace, formerly with the In- 
land Tractor Co., has joined the J. J. Case 
Co. of Oakland, Calif., as industrial repre- 
sentative in this territory. Talmage re- 
places N. W. Netson who has become 
sales manager with the new Case dealer, 
Hayward Equipment Co. of Los Angeles. 


sae Re OK 


H. Tom Lywwn has been appointed dis- 
trict manager of Findlay Division, Gar 
Wood Industries, Inc. Formerly district 
sales manager for all divisions of Gar 
Wood, Lynn will have coverage of the 11 
Western States and will make his head- 
quarters at the Richmond, Calif., offices. 
Ross Miter, formerly Western region 
sales manager, has been transferred to 
Chicago as regional manager of the Wayne 
Division. 

ke GP OG 

Edward R. Bacon Co., San Francisco, 
announces the promotion of Ar Haun, 
formerly assistant sales manager, to the 
position of sales promotion manager. Ap- 
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pointed to the position of manager of field 
salesmen is L. C. PETRIE, who returns to 
the Bacon Co. after 5% years in the ready- 
mix concrete and contracting business ‘in 
Contra Costa County. 


ree Ge OK 


R. G. OvERPACK has been appointed to 
the newly established position of assistant 
service manager of Caterpillar Tractor 
Company's Western Division. Overpack 
has been active in every phase of Western 
service activity since joining the company 
in 1937. 

ey eS 


Appointment of Evans Engine & Equip- 
ment Co., Inc., of Seattle as western Wash- 
ington dealer for Chrysler industrial gaso- 
line engines was jointly announced by A. 
G. Cunnincs, Chrysler Engine Corp. 
representative, and A. V. Evans, presi- 


: i. 


EVANS CUNNINGS 


dent of Evans Engine. Adding gasoline 
engines to the Evans line of marine and 
industrial diesel engines provides the cus- 
tomer with a complete range of power 
plants for a variety of industrial uses. 


We x 


Schramm Inc. announces the establish- 
ment of factory branches in Los Angeles 
and San Francisco. Kart Burire heads 
the Los Angeles branch, located at 1021 
E. 8th St., and K. T. “Ken” Winstow is 
in charge of the San Francisco branch, at 
1315 Howard St. Both men have been 
supervising Schramm interests in the West 
for many years. Harry IzENoUR will be 


* 


sales engineer and C. H. FrrzSimmons) 
service engineer at the Los Angeles| 
branch, which will serve Southern Cali- 
fornia, Arizona, and eastern Nevada. Sery- 
ing Northern California and western Ne- 
vada, the San Francisco branch will have} 
VincENT HALtstTep as office manager and) 
WILLIAM CHESSICK as sales engineer. 


WS 


Rex L. NicHoL- 
son is president and 
B. NeEustTapT vice 
president of the new- 
ly-formed Columbia 
Tractor & Imple- 
ment Co. of Portland 
(Western Construc- 


tion — November 
1950). As owners of 
the Pacific Tractor 


& Implement Co., 
Richmond, Calif., 
both Nicholson and NICHOLSON 
Neustadt are well- | 
known figures in Bay Area automotive, ) 
construction, and banking circles. Nichol-- 
son served in various governmental posts| 
during the war. He later organized Build-- 
ers of the West, Inc., and in 1946, at the! 
request of the Secretary of Interior, he: 
reorganized the administration of all fed-- 
erally-owned lands in the country. Neu-- 
stadt, in addition to his other duties, serves ; 
as a director of the Peterbilt Motor Co. of | 
Oakland and the Seaboard Finance Co. of | 
Los Angeles. Vice president and general | 
manager of the new firm is PAUL HENRY! 
of Portland. 


vae SHO OK 


General Electric Supply Corp. has of- - 
ficially dedicated its new $500,000 ware-- 
house in Emeryville, Calif. The 71,000 sq. . 
ft. building more than triples the corpora- - 
tion’s former warehouse facilities in Oak- - 
land. 

OG 


As part of the plywood industry’s pro-- 
gram to provide market level service, two - 
new field representatives have been added | 
to the staff of the Douglas Fir Plywood | 
Association. RicHARD E. ANDERSON, for- - 
merly district sales engineer for Timber - 
Structures, Inc., of Portland, is the new | 
Southwest field representative, with head- | 
quarters in Dallas. Stuart WILLIAMSON, 


ANDERSON 


WILLIAMSON 


formerly a free-lance industrial engineer, 
will travel from San Francisco head- 
quarters. This brings to seven the number 
of technically trained field representatives 
stationed in key market areas. Other field 
promotion offices are in Tacoma, Chicago, 
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'Washington, D. C., New York City, and 


) Ames, Iowa. 


By TR Se 
Stoody Co. of Whittier, Calif., manufac- 


} turer of hard-facing tools, has announced 


the following new distributors: In Cali- 


(fornia: Agricultural Supply Co., Escon- 


dido; Hust Bros., Inc., Marysville; 


} Moore’s Welding Supply Co., Sacramento ; 
'G. S. Parsons Co., San Diego; California 


Welding Supply Co. and Hickinbotham 
Bros., Ltd., Stockton. In Oregon: Eugene 
Welders Supply Co., Eugene; Industrial 
Air Products Co., Portland. In Washing- 
ton: Western Oxygen, Inc., Seattle. 


ioe) oS 


JuL1an Munyon, development engineer 
of the Barber-Greene Co., was a recent 
visitor on the West Coast. Accompanying 
him on his trip was E. L. Benson, sales 
manager in the San Francisco Bay Area. 


ie WE 


WeDo W TiN?’ 
ARCHER has acquired 
an interest in the 
Foulger Equipment 
Go. Salt Waker Citye 
He has been elected 
vice president and 
will also act as gen- 
eral sales represent- 
ative in the inter- 
mountain territory. 
Foulger has also an- 
nounced the expan- 
sion of its facilities 
into a new, specially 
designed building at 1361 So. 2nd West. 
One of the most modern in the area, the 
new structure will provide facilities for 
servicing and parts for the company’s 
many well-known lines, such as Blaw- 
Knox, Lima shovels, Wayne cranes, Wick- 
wire rope, Esco manganese castings, and 
Euclid road machinery. 


KW KW 


GEORGE L. Copp, 
formerly district sales 
manager of Soule’ 
Steel Co. in Northern 
California and Ne- 
vada, has been pro- 
moted to assistant 
general sales man- 
ager for the firm’s 
coastwide operations. 
STANLEY E. SouLr’, 
who has been in 
charge of special 
products sales, will 
move up to Cobb’s 


ARCHER 


COBB 


former position. 
He BOS 


Ray FELLows, assistant sales manager 
of Wisconsin Motors Corp., was a recent 
visitor to the Coast. He made his Bay Area 
headquarters with E. E. Ruchter & Son, 
the company’s distributor in Emeryville. 

hy Bike Xe 


Cate Equipment Co. of Salt Lake City 
has been named distributor for Utah, 
southwestern Wyoming, and Elko County, 
Nev., by the Wooldridge Manufacturing 
Co. of Sunnyvale, Calif. The Wooldridge 
equipment handled includes the 225-hp. 
Terra Cobra self-propelled earthmover, 


Continued on page 100 
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ROBINSON Aix-Actiucted CONVEYOR 


e Avoid Bag Costs — 


© Avoid High Bulk 
Handling Costs — 


You know of the change in 
conditions under which cement 
is now shipped. Cloth bags are 
out. Paper bags have to be paid 
for and disposed of. Bagged 
cement must be handled manu- 
ally. All of this adds up to as 
much as 10c per bag which can 
be eliminated. Doesn't this 
point directly to the advantages of (1) buying cement in bulk and (2) 
handling this bulk cement pneumatically? This method will result in sub- 
stantial savings over handling cement in bags. 


Here's what the Robinson System has to offer: (a) proved lowest cost oper- 
ation with moisture-free air and (b) no motor-driven parts in connection 
with the handling of the cement. Maintenance is negligible. 


Our engineers will be glad to help work out a plan for you to receive 
cement in bulk and convey it the Robinson way from siding to storage 
to mixing plant. Many dam contractors, who sure have to watch their 
costs, and many concrete mixing plants are now Robinson-equipped. 


ROBINSON 


Division of 
MORSE BOULGER DESTRUCTOR CO. 


aN CONVEYOR SYSTEMS 


211-X EAST 42nd STREET © NEW YORK 17, N. Y. 


Represented in the French Union and Benelux by 
Cie Francaise Blaw-Knox, Paris 


Represented in England by 
Blaw-Knox, Ltd., London 
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Continued from page 99 


Terra Clipper and Boiling Bowl tractor- 
drawn scrapers, rippers, bulldozers, power 
control units, and the Terra Cobra Wagon. 
Davip E. HuGues is president and sales 
manager, Davin L. ANDERSON, service 
manager, and Rogpert M. Evans, office 
manager, of the newly appointed firm. 


bs Gb SD <¢ 


Coast Equipment Co., San Francisco, 
announces the following appointments: 
Paut R. Ect, formerly assistant manager, 
is the new general manager, directing | 
operations throughout the company’s 
Northern California sales area. A. J. WEI- 
BELL, formerly purchasing agent, advances 
to Egli’s post as assistant manager. 


me SES UK 


A. M. Byers Co., 
IP resell, IE Ba. 
America’s largest 
wrought-iron;-manu- 
facturer, announces 
the appointment of 
A. D. SHEERE~as 
manager of its San 
Francisco division, 
succeeding P. D. 
TABLER, who is re- 
tiring. Sheere, who 
joined Byers in 1924, 
was formerly man- 
ager of the Houston 
division. 

Ee Ge Gs 


Mine & Smelter Supply Co., with head- 
quarters in Denver and offices in Salt Lake 
City and El Paso, is newly-appointed dis- 
tributor for Webster Manufacturing In- 
corporated, Tiffin, Ohio. The company 
will carry a complete line of conveying and 
transmission equipment, as well as com- 
plete tipples and coal crushers. 


x * 


Appointment of Western Gear Works, 
Seattle, as exclusive sales and service rep- 
resentative for the Fuller line of high 
efficiency rotary compressors and vacuum 
pumps is announced by Paut ForsyTHE, 
Western Gear’s area sales manager. The 
firm will represent the Fuller Co., of Cas- 
tasaqua, Pa., in Washington, Oregon, 
Idaho, Montana and Alaska. Pacific Coast 
Geared Products, Portland representative 
of Western Gear Works, will handle sales 
and service in southwestern Washington 
and Oregon. J. O. Borst, recently ap- 
pointed special member of the engineering 
staff, will assist in Fuller compressor and 
pump contacts. 


SHEERE 


Te OX 


Intermountain Tractor Sales Corp. of 
Salt Lake City is operating under new 
owners, L. F. Wetr and WaAtrer R. 
Younc, formerly of Portland, and James 
A. Youne of Gilroy, Calif. The manu- 


facturers of Dearborn farm machinery and 


Continued on page 102 
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Water Supply... 


- 


\Two Concrete-Lined Reservoirs with Connections to Salt Lake Aqueduct: 


Utah—Salt Lake County—Bureau of Reclamation. Peter Kiewit Sons’ Co., Arcadia, Calif., with a bidi 
of $1,259,940, was low before the Bureau of Reclamation for constructing earthwork and structures for thep 
terminal reservoir of the Salt Lake Aqueduct, Aqueduct Division, Provo River Project, Utah. Work includes: 
the following: excavation for and construction of two 20,000,000-gal. capacity concrete reservoirs, with inlets 
and outlet connections to the 69-in. diam. Salt Lake Aqueduct; a venturi meter measuring structure; a} 
chlorination and control house; a 48-in. diam. concrete pipe wasteway approximately 3,650 ft. long; and) 
approximately 3,340 ft. of 7-ft. chain-link fence. Work is situated near Salt Lake City. Unit bids were 


submitted as follows: | 
(1) Peter Kiewit Sons’ Co........... --$1,259,940 (4) United Concrete Pipe Corp..............- $1,424,449 ) 


(2) A. S. Horner Construction C - 1,306,676 (5) Wonderly Construction Co. .. 1,491,298 | 
G3) Ja dkenneth “Wh ay nec aeeeeee coe 1,351,867 (6) Engineer’s estimate --- 1,491;352 
ahr (1) (2) (3) (4) (5) (6) 
134,400 cu. yd. excavation, COMMON.............:---c00c--0cceenceeeee 40 97 -40 -50 -423 a4 
3,000 cu. yd. excavation, rock .............--..0------ a 3.00 2.00 1.25 -50 S70) 2.00 
10,400 cu. yd. removing and stockpiling topsoil we sibs -60 .50 a) 345 +60) 
22,000 cu. yd. excavation, borrow, for embankments.... ASH) -50 -40 -60 465 50} 
42,500 cu. yd. compacting embankments a3 15 15 30 .25 -30 35} 
AG 00RCUs YG. as DACkiill gestern eee 125 .50 .30 -40 -60 40} 
3,770 cu. yd. compacting backfill 3.00 5.00 4.00 4.00 2.80 2.00) 
1,160 M gal. furn. wat. for embank. mat’l in zone 2 3.00 325 2.50 2.00 2.50 3.00} 
7 SQenY, Ca Arye LOCK Davin geeerse rece reese errr eee 13:00). 12200). 20.005 710700 oeoU) 7.00 
Olveus yd ptap te a eee 14.00 8.00 10.00 10.00 2.50 6.00) 
15 cu. yd. gravel bedding under riprap......... 6.00 12.00 3.00 10.00 5.00 5.00}! 
3,245 lin. ft., furnishing materials and cons } 
graded sand & gravel drains without sewer pipe .50 5/5) ahs) 1.25 83 1.20} 
3,066 lin. ft., furnishing materials and constructing 
grad. sand & gravel drains with 4-in. sewer pipe 1.40 VES 2.00 2.50 2.03 2.00}! 
850 lin. ft., furnishing and laying 6-in. sewer pipe 
Wath’ cetnented jointsume sees ernce eee ee 1.20 -80 1.50 ave) 1.06 1.50} 
850 cu. yd., furnishing and placing one course surf. 4.00 2.00 3.00 2.00 3.45 2.50 || 
28 lin. ft., removing 42-in. concrete pipe.........-......---- 5.00 10.00 3.00 8.00 5.30 4.00 | 
Lump sum, breaking into 69-in. conc. pipe at Sta. 2189-40 100.00 125.00 100.00 300.00 121.00 100.00) 
4 cuts, cutting 69-in. concrete pipe........---..:------0-- 75.00 50.00 100.00 300.00 93.00 75.00' 
) 247 lin. ft., removing and salvaging 69-in. conc. pipe 3.00 4.00 5.00 6.00 2.54 8.00 | 
4 7,270 cu. yd. concrete in reservoir floor slabs, slope / 
RS walls, and column pedestals ..............----cecs--cee-e000- 16.50 22.50 24.00 20.00 19.47 ~~ 22.00 | 
7,160 cu. yd. concrete in reservoir roof slabs, column 
Capitalesande verticals walls. ss eeces een ees 33.50 38.00 47.00 46.50 “65.39 60.00 | 
800 cu. yd. concrete in monolithic pipe, pipe wyes, 
pipe bends, and pipe anchors.............:.0sec0c----s00---2: 60.00 62.50 80.00 90.00 93.14 70.00 | 
980 cu. yd. concrete in structures ............. a 70.00 41.50 55.00 90.00 80.90 60.00 | 
24,315 bbl., furnishing and handling cement :. 4.70 4.10 5.00 4.50 4.04 5.00 | 
2,737,400 lb., furnishing and placing reinforcement bars.... ala .10 .10 eli! 0993 10° 
12,673 lin. ft., placing 6-in. rubber water stops.............. .20 .20 1.00 2.00 -222 1325 | 
476 lin. ft., placing 9-in. rubber water stops...............: 5/45) -30 1250 Pepe .40 1.50. 
7,670 sq. ft., furnishing and placing elastic joint filler 1.30 1.20 1.00 2.00 1.27 1.50 | 
105 ‘sq. yd:, dampproofing walls) 2. asccse-e sere ececse care 1.00 90 1.00 1.00 1.10 1.60 | 
914 sq. ft., furnishing and placing insulation and 
coal-tar-saturated-felt roofing «...-.......22--2.--200--- 1.00 -50 1.00 1.00 -765 1.001 
Lump sum, furnishing and installing metal doors, metal- 
sash wind. & met. louvers for chlorination house $2,500 $2,000 $3,000 $3,500 $2,973 $2,760 | 
20 lin, ft., installing 69-in. concrete-pipe sections.... 7.00 9.00 10.00 6.00 10.80 15.00 | 
120 lin. ft., furnishing and laying 18-in. diameter 
standard-strength concrete pipe .............--.------------ 4.50 3.50 5.00 3.50 4.55 4.45. 
385 lin. ft., furnishing and laying 36-in. diameter 
standard-strength concrete pipe -......--...------:-------+ 12.00 9.60 10.00 11.00 12.40 10.00 
3,430 lin. ft., furnishing and laying 48-in. diameter 
extra-strength concrete) pipe: iyip.-2.cseeenssceseemees ese 21.50 22.50 18.00 18.00 21.10 16.00 | 
55 lin. ft., furnishing & laying corr.-metal-pipe arch 7.00 4.75 6.00 7.00 6.10 4.25 | 
870 lin. ft., furnishing and laying copper pipe............ 1.30 eS) 1.50 2225 1.65 -80 | 
3,340 lin. ft., furnishing and erecting chain-link fence 2.30 2.00 2.00 2.00 2.20 3.00 | 
83,820 lb., furnishing and install. sluice gates & hoists -50 -45 -60 255 -495 45 | 
193,000 lb., furn. & install. metal pipe, fittings & valves ALS 15 5) mL, aS -40 | 
320 lb., furnish. & install. reservoir level recorders 6.75 4.00 4.00 6.00 4.15 4.50 | 
1,200 lb., furn. & install. flowmeter and venturi rings 2.40 1.90 3.50 4.00 3.87: 2.00 | 
2,750 Ib., furn. & install. spiral stairs & handrail........ .80 AX -90 1.00 1.20 -60 | 
1,600 lb., furnishing & installing trolley hoist & beam .70 -30 -50 -50 <345) 1.00. 
19,440 lb., furnishing and installing frames, covers, 
gratings, sandelad dei wtin osc esse ee eee .30 .50 .50 .678 a5 | 
3,290 lb., furnishing and install. misc. metalwork........ 30 1.00 .60 BLS 50 
Lump sum, furnishing and install. electrical systems........ $9,000 $1,400 $12,000 $12,300 $7,500 


Irrigation... | 


Pneumatically Applied Mortar Canal Lining 


New Mexico—De Baca County—Bureau of Reclamation. Macco Corp., Paramount, Calif., with a bid of 
$336,264, was low before the Bureau of Reclamation for constructing earthwork, pneumatically applied 
mortar lining, and structures for the Main Canal, and for earthwork and structures on Main Canal Laterals 
and Wasteways, Fort Sumner Project, N. Mex. Unit bids were as follows: 


(11) ® Macco Corp accc coerce eee teers $336,264 (4) Otto B. Ashbach & Sons, Ince............. 409,892 
(2) R. L. Hanes & Co... - 342,264 (5); Engineer’s’ estimate: ...eet ee ee Bei 
(3)eGrel., Martins Aaa ee 370,982 ‘ 
7 cr ; te (1) (2) (3) (4) (5) 
UNL E Sums, ClEArin Se ANAS TUT 01 tl Opereecte caus -apedenccaeesoosasseesseecenenree ces sace 11,000 $15,0 A 
32,000 cu. yd. excavation, common, for canal, first 32,000 cu. yds. ; AG : a aa Le ore ae | 
32,000 cu. yd. excavation, common, for canal, over 32,000 cu. yds. 45 5a) -30 -43 32 
LS ORcuieyd. excayation, rock; fornveatial eters nee pdeatet eee ee 2.00 2.00 4.00 12.00 2.00 
400 cu. yd. excavation, common, for drainage channels and dikes .50 -60 30 1.22 60 
4,500 cu. yd. excavation, common, for structures...........0-2.0c-000---- 1.30 1.50 1.00 1.22 1.25 
130 cu. yd. excavation, rock, for structures: 2... ..ce..esoececpeeeess-e 2.00 2.00 4.00 18.00 3.00 
16,000"cus ya> excavation, DOGO W. aecseseseesesaeeceserteee ntee teenies een 80 30 10 “49 65 
20;000\ mitycn. ‘y.dsjoverltattl ee neee eons tet ee ee ee sits 20 ‘10 ‘50 "30 
28,700 sq. yd., trimming foundations for pneumatically applied : 
mortar lining, sirstyZS8)700rScs my Se-set teen. e-- ee eccsee nee eres 35 30 Ss 42 44 


Continued on next page 
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! CP PORTABLE COMPRESSORS — ruggedly built; de- 
signed for dependability, long service, low mainte- 
nance. CP Gradual Speed Regulator, adjusting engine 
speed to air demands, minimizes engine wear, gives 
smoother performance, effects fuel savings rangin 
from 15% to 35%. Compressors are available in gaso- 
line-driven models from 60 c.f.m. to 315 ¢.f.m.; in 


Diesel-driven sizes, from 105 c.f.m. to 500 ¢.f.m. 


on CP Equipment 


G-150 light-weight CP 
WAGON DRILL is designed 
for use with new CP 59-lb. 
Sinker or 3-inch Drifter. In- 
creases footage up to 100% 
over hand-held methods. 


Write for SP-3010. 


CP-20 SUMP PUMP operating 
with 60 c.f.m. compressor at 
AO Ibs. pressure against a 15-ft. 
head, has capacity of 200 gal- 
lons a minute; with a 105 c.f.m. 
compressor at 80 Ibs. pressure 
against a 50-ft. head, 225 gal- 
lons a minute. Requires no 


priming. Write for SP-5017. 


=e s oe 


CP-220 HICYCLE ELECTRIC VIBRATOR — one-man 
operation; no flexible shaft; easily handled elec- 
tric cable can be bent around corners, over forms. 
Powered by gasoline-driven generator, vibrator 
can be used anywhere within 400-ft. radius with- 
out moving generator. Write for details. 


3 


Cuicaco Pneumatic 


TOOL COMPANY 


-General Offices: 8 East 44th Street, New York 17, N. Y. : 


PNEUMATIC TOOLS © AIR COMPRESSORS © ELECTRIC TOOLS © DIESEL ENGINES 


ROCK DRILLS © HYDRAULIC TOOLS * VACUUM PUMPS © AVIATION ACCESSORIES 
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NEWS ,, 


DISTRIBUTORS AND 
FACTORY BRANCHES 


Continued from page 100 


Ford tractors, whose products the Sales 
Corp. handles, greeted the new owners at 
a sales meeting in Newhouse Hotel and 
extended best wishes to the sellers of the 
enterprise, KENNETH G. SELF, Henry I. 
DworsHak, GERALD R. Hype and JAMES 


DUKE. 
Te ONE ON 


The Tom W. Carpenter Equipment Co., 
Inc., Amarillo, Texas, has been named by 
the Koehring Co. of Milwaukee as West- 
ern Texas distributor of its line of heavy 
duty construction equipment. Carpenter 
will also handle products of three Koehring 
subsidiaries, C. S. Johnson, Kwik-Mix and 
Parsons companies. Koehring concur- 
rently named Sioux Road Equipment, Inc., 
of Sioux Falls, S. Dak., exclusive dis- 
tributor and representative in South Da- 
kota. The company maintains offices and 
sales and service departments in Sioux 
Falls, Aberdeen and Rapid City. GrorGE 
E. FIsHer is president of the firm and C. 
T. VADER is general manager. 


Ee Oke Ke 


Harry Breumer, of the J. D. Adams 
Manufacturing Co., recently conducted 
sales schools in the West: in Los Angeles, 
San Francisco, Reno, Boise and Portland. 


KW Ww 


Kimball Equipment Co. of Salt Lake 
City is a newly-named Utah distributor 
for Shield Bantam Co. of Waverly, Iowa, 
and Meili-Blumberg Co. of New Holstein, 
Wis. 
; re ee 

EpWArRD DALEy, 
formerly San Fran- 
cisco district man- 
ager for Marion 
Power & Shovel Co., 
has been appointed 
assistant regional 
manager for Cum- 
mins Engine Co., 
with headquarters in 
Los Angeles. 


uy Ae RS 


DALEY 


Luioyp BEiIrNEs joins the sales staff of 
the Billings, Mont., branch of Fruehauf 
Trailer Co. The company also announces 
the addition of the Elston Cargo Heater 
to its line of truck and trailer accessories 
at the Billings branch. This unit is oper- 
ated on propane gas and is a boon to 
truckers hauling perishable goods in ex- 
tremely cold weather. 

Ww we XK 


Umited States Plywood Corp. has opened 
two new warehouses in California, one at 
Fresno, the other at Culver City, bringing 
to six the number of warehouses operated 
by the company in California. 


Be ke Sky 


Davin Risor, assistant sales manager of 
Marion Power Shovel Co. of Ohio, was a 
recent visitor to the West Coast. 
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nn ee ~... . 


28,700 sq. yd., trimming foundations for pneumatically applied 


mortar lining, over 28,700 Sq. ydS.....-----.-:--ccc-eeeceesseereeneseneenece= 30 +20 -30 30 4) 

3,000 cu. yd. backfill about structures....................-- ie “29 «19, 50 49 6) 
1,250 cu. yd. compacting backfill about structure... 4.50 1.00 4.00 3.30 2.0) 
5,000 cu. yd. compacting embankments ...........-.-.- 150 Alle is) 1.10 6 
120 sq. yd. dry-rock paving............----.-. 2.00 4.00 10.00 8.50 8.0) 
400) ca ydh riprapp-.--sesctt eee nee oa 6.00 6.00 8.00 12.00 a 
Lump sum, removing existing structures.....-.--...---<----2e1en-eseeeeeeeeneee> $2,500 $9,800 $20,000 $8,000 $8,00 


28,700 sq. yd. pneumatically applied mortar in canal lining, first 
DBW700) SCMANC VALS reper eee eck ee cent ncerme nara sae rere regan 1.00 1.50 1.37 2.16 111, 


28,700 sq. yd. pneumatically applied mortar in canal lining, over 


28,700 square yards................... .80 1.30 1,22 1.00 1.0| 

800 cu. yd. concrete in structures.......--...-----.+---- 95.00 82.00 90.00 90.00 790.0) 

3,627 bbl., furnishing and handling cement, first 3, barrels...... 8.00 8.00 6.60 6.80 6.0) 

3,627 bbl., furnishing and handling cement, over 3,627 barrels...... 7.00 7.00 6.00 6.40 5.9%. 

59,800 lb., furnishing and placing reinforcement bars in structures 25 AUG) 22 .16 i, 

190 sq. ft., furnishing and placing elastic filler material in joints 1.30 2.00 4.00 2.44 2.0. 

10 m.b.m., furnishing and erecting untreated timber in struct. 300.00 250.00 300.00 330.00 270.6, 

70 m.b.m., furnishing and erecting treated timber in structures 380.00 300.00 310.00 396.00 320,60) 
636 lin. ft., furnishing and laying 15-in. diam. conc. irrig. pipe 3.00 3.00 3.50 6.70 2. 

1,248 lin. ft., furnishing and laying 18-in. diameter standard 

strength concrete culvert pipe...............---..-- Peeconcsrtencnorenerereaheer: 5.00 5.00 5.00 7.30 5.0) 

180 lin. ft., furnishing and laying 24-in. diameter standard | 

strength concrete Culvert  pipeircs tere --teenessesnsencseaee ere eee eee 8.00 7.50 7.00 9.50 7.1 

48 lin. ft., furnishing and laying 30-in. diameter standard | 

strength concrete culvert pipe es cxcescce-c-cccneen-n---ereesreree se osecree =e 12.00 12.00 15.00 11.20 9.2 

44 lin. ft., furnishing and laying 36-in. diameter standard | 

strength concrete culvert pipe.......-....-2--2--+--- {Aisha sepa Ae uerrece 17.00 15.00 18.00 16.60 11.8 

340 lin. ft., laying 24-in. diameter galv.-corrugated metal pipe 1.00 1.00 2.00 8.80 1.7), 

30;000MIbs installing tmietal slide -g@atesittrc.<.ceceertesecee ne ceer eee een a5 .20 5 18 4 
3,800 Ib., installing miscellaneous metalwork............-.---...-----seeeeeee-+ <25 129 29 43 


Tunnel... | 


Concrete Lining for Tunnel on Grand Valley Project 


Colorado—Mesa County—Bureau of Reclamation. Kemper Construction Co., Los Angeles, with a bid ¢ 
$250,747, was low before the Bureau of Reclamation for lining with concrete approximately 2,240 lin. f 
of 12-ft. horseshoe section tunnel and performance of incidental grouting and earthwork in Tunnel No. ‘ 
Main Canal, Grand Valley Project, near Palisade, Colo. Unit bids were as follows: 


(1) Kemper Construction Co........--....--.+-- $250,747 (4) Gardner Construction Co............2...-...- $311,7818 
(2) G. Lesfarlton’@ontracting) Con... 25,625 (5) Bnginecr*srestimate i 2 es 239,6767 
(3) Rhoades-Shofner Constr. Co. & 
Grafe-Callahan Construction Co....... 272,081 

(1) (2) (3) (4) (5)8 


550 cu. yd. excavation, all classes, in tunnel....... 6.00 50.00 10.00 45.00 40.0, 

10 m.b.m., dismantling and removing flume 50.00 250.00 434.00 400.00 75.0, 
4,430 cu. yd. concrete in tunnel lining...........2.....2...-----.----- 44.40 38.50 44.70 52.00 37.&, 
20 supports, realigning existing steel tunnel supports 100.00 100.00 200.00 250.00 75.0) 
6,645 bbl., furnishing and handling cement..................2..-- 6.60 7.00 8.35 6.25 6.51] 
27,700 lb., furnishing and placing reinforcement bars.. ells) -20 old, silk} ze | 
250 lin. ft., drilling grout and weep holes...........-.....--.0+--- 1.50 2.50 1.00 3.00 2.0 
250 lb., furnishing and placing grout pipe and connections.. 1,25 1.00 -60 -50 15) 
400 cu. ft. pressure grouting 3.00 5.00 3.00 6.00 3.C 
700 lb., installing access door 30 -20 18 30 +4 


Bridge and Grade Separation... 


| 
~ Timber Trestle Approaches and Steel Beam Bridge | 


California—Solano County—State, Al Erickson & Co., Napa, with a bid of $23,928, was low before ths 


California Division of Highways for constructing a bridge consisting of a steel beam span and constructini 
runes trestle approach spans across Cutoff Slough, about 5.5 mi. southeast of Suisun. Unit bids were 4 
ollows: 


GI) RATE B tickson 3S © curse ee eee ee eee $23,928 (3), Ben. C.:Gerwacks) ince ee ene eee $27,674) 

(2) Chittenden & Chittenden & (4) ©: C: Gildersleeves nn eee 28,978) 
BMS SIMcH lderry: Sack aco ic octets 25,863 

(1) (2) (3) (44 

315.00 310.00 350.00 400.0. 


SAmiuets Dati, wtheatedmWOUuslaswehit tiie tee scec. coe eine ee ene ane cee 


Omcury.denclass AC sR CiC ne =e 70.00 100.00 70.00 100.6, 
39,000 Iberstauctunallestec)) ese. eee ee 18 18 oy) y 
1,380 lin. ft., furnish treat. Douglas fir piling... 1.70 1.60 2.00 HE, 
ZO Neate Oiivinign piles. sre eee eee ..- 108.00 175.00 126.00 150.0: 
600mIb. baréreimniorcing isteel eres 2 nee ee eee eee al) -20 =25) - 


Structural Steel Cowlitz River Bridge 


Washington—Cowlitz County—State. Peter Kiewit Sons’ Co., Longview, Wash., with a low bid «| 
$1,352,345, was awarded a contract by the Washington Department of Highways for constructing the Cow 
litz River Bridge at Kelso. Unit bids were as follows: 


(l)y Beters Kiewit: Sons (Cours seeeeteas $1,352,345 (4) Bates & Rogers Construction Corp. $1,469,477 
(2) Gay E> Atkinson (Comeenc see 1,393,346 (5) General Construction Co..........2..---.- 1,498,096 
(3) Kuckenberg Construction Co., Inc. 1,428,373 (6). Na Bioritom Cope eenerenne 1,549,509, 
(1) (2) (3) (4) (5) (6) 

2,190 cu. yd. common excavation, including hauling 1.00 .82 1.50 1.40 2.00 1.¢, 
80 cu. yd. ‘structure excavation) mmmesmete cre 5.00 4.00 5.00 2.20 3.00 3.0, 

1 day pneumatic-tired roller ae 35.00 100.00 150.00 55.00 100.00 100.0. 

7 days mechanical tamping ............. 25.00 60.00 50.00 55.00 40.00 75.0. 

5.1 stas. (100-ft.) finishing roadway... 40.00 10.00 25.00 33.00 30.00 20.0 

20: M gall water! in places ss.senesss eee eee eee 2.50 2.50 3.00 3.85 3.00 5.( 

650 cu. yd. selected roadway borrow in place............ 1.65 1.65 2.50 2.20 2.50 2.0, 

130 cu. yd. crushed stone surf. top course in place 4.00 3:50 3.50 5.00 4.00 5.0. 


ONE COURSE CONCRETE PAVEMENT 
2,097 sq. yd. cement cone. pav. std. 14-day mix 8-in. 


Sec. ins place.2..-. SRS CCCP ctu ec Ameren aa ete 3.80 4.80 4.50 4.40 5.00 
72 only, dowel bars with rubber caps in place... 40 50 4 50 75 
72 lin. ft. pavement headers in place................-..0--- 1.00 90 1.00 60 1.00 2.4 
OTHER ITEMS 
1,000 lin, ft. integral cement concrete curb in place... 1.00 1.00 2.00 -40 1.00 1. 
175 lin. ft. pl. cone. or v.c. sew. pipe 6-in. dia. in pl. 1.00 1.00 2.50 ek 1.10 1. 


Continued on next page 
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BARRETT PROTECTIVE PRODUCTS 
VER EVERY PIPE-COATING NEED 


/ Pipeline Enamel 

2 Millwrap Enamel 

S A.A. Enamel 

¢ Asbestos Felt 

5 Materials for Special Uses 


After more than 20 years’ use under the most widely varying conditions, 
Barrett* Pipeline Enamel has conclusively demonstrated its ability to 
protect pipe lines against corrosion. When used properly, the need for 
constant inspection by line walkers is practically eliminated, as far as 
BARRETT * leaks from corrosion are concerned. 


PIPELINE ENAMEL Barrett Pipeline Enamel is reinforced with inert flake minerals which 
provide toughness and maximum resistance to underground stress effects. 
It is non-absorbent, and is impermeable by soil waters. Like other Barrett 
coal-tar enamels, it is practically unaffected by soil composition or bacteria. 
It can be depended upon to give uniformly satisfactory service under the 
most punishing conditions of underground service. 


HERE’S PROTECTION THAT PROTECTS! 


Note how clearly visible the original 
mill knurl marks are in this unre- 
touched enlargement. 


This line was protected in 1927 with Barrett Pipeline Enamel. When 
taken up for relocation 16 years later, the steel was found to be free from 
corrosion. 


{/ Wemo: FOR CORROSION ENGINEERS 


Barrett coal-tar materials for special uses are all dependable, 

durable and economical. Eternium* Paint for exposed metal 
work. CA-50 Heavy Duty Cold Application coating for concrete 
and metal exposed to extremely corrosive conditions. Marine Enamel 


THE BARRETT DIVISION 


for ships, barges and off-shore service vessels. Service Cement and Pipeline ALLIED CHEMICAL & DYE CORPORATION 
Fabric for field joints —no torching required. Asbestos Pipeline Felt for Ra eae ay OER SHEE 

soi] stress shield. Tank Bottom Compound for sour crude storage. 34 YB Paint 

for exposure to salt water spray conditions. t Reg. U. S. Pat. Off. 
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MANUFACTURERS 


Barber-Greene Co., Aurora, IIl., manu- 
facturer of material handling, paving and 
ditching equipment, has announced new 
assignments for four key members of its 
sales force. EARL D. STEARNS, general 
sales manager for the past 14 years, has 
become manager of the Conveyor Divi- 
sion. Taking over the duties of general 
sales manager is WALTER B. HOo.per, 
former sales manager of the Construction 


STEARNS HOLDER 
Division. Holder, who has been with the 
company for 24 years, served as wartime 
representative in Washington, D. C. To 
assist in administration of Barber-Greene’s 
sales, two area sales managers have been 
called back to the main office in Aurora. 
Ep Hott, manager of Area II in Wash- 
ington, D. C., has been named manager of 
the Eastern Division. LowELtt Larson, 
manager of Area VI at Minneapolis, heads 
the Western Division. 


ye Ae 


In keeping with ac- 
celerated sales activi- 
ties in several new 
markets, Athey Prod- 
ucts Corp. of Chicago 
announces two pro- 
motions within its 
sales organization. 
Tom SuHeEa, formerly 
district representa- 
tive in the 13 North- 
eastern States and 
Eastern Canada, be- 
comes general sales 
manager. Earlier in 
the year A. T. Marcuuxk was advanced 
from assistant domestic sales manager to 
domestic sales manager. Shea, who entered 
the construction business 15 years ago, has 
been connected with the Harnischfeger 
Corp. and the Le Roi Co. Marchuk has 
been with Athey since 1936. 


we ee 


SHEA 


The appointment of Donatp B. OLEN to 
the newly-created position of works man- 
ager of the Four Wheel Drive Auto Co. 
has been announced by R. A. OLEN, vice 
president and general manager. He will 
have direct supervision of the engineering 
and manufacturing phases of FWD opera- 
tions. The objective is to unite production 
and process engineering functions into one 
manufacturing facility. Assisting Olen in 


Continued on page 105 
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3 only, catch basins in place.....--.-----.:e:-e-ree--eeereeeeee 100.00 100.00 175.00 222.00 100.00 150.0 
91 sq. oy one course Portland cem. con. side. in pl. PRP 7.50 3.25 4.15 3645) 3.0 
230 lin. ft. pipe handrail, complete, in place.........-....-- 5.50 9.00 2.50 5.30 7.00 4.0 
1 only, adjusting manhole to grade... ...-....- Ses 90.00 250.00 125.00 33.00 100.00 50.0 
1 only, adjusting water valve box to grade.. 25.00 25:00" w75-00 16.50 100.00 15.0 
1 only, adjusting curb inlet to grade....... or ye ge ee ape a 
in. ft., removing cement concrete curb.. fi s . = f : 
°% eek removing © ab inl@t.ncs. betes ee oe cean 30.00 40.00 25.00 22.00 25.00 10.0 
139 sq. yd., removing cement concrete sidewalk.. 75 29 50 1.10 1.00 1.0 
15 lin. ft., relaying pl. conc. sewer pipe 6-in. diam. 1.00 1.00 2.50 25) 1.00 1.0 
BRIDGE | 
8,200 cu. yd. ear 1.25 2.00 5.00 1.70 2.50 4.0 
Hamp: sum), shoring and! cribs... -<<c---<--<-----2> ren crepe. bene. cesrerceant shee ee 
2475 cu, yd. See class A, in place........ 55.50 59.00 65.00 72.20 74.00 70.5) 
1,160 cu. yd. concrete, class B, in place. 26.00 27.00 30.00 33.45 31.00 35.0 
2,320 cu. yd. concrete, class F, in place... 21.00 23.00 30.00 25.95 26.00 35.0 
160 cu. yd. concrete, class H, in place.... 21.00 19.00 30.00 27.25 26.00 30.0) 
2,250 lin. ft. reinf. conc. bar rail, in place.. 8.00 8.00 10.00 5.85 10.00 9.5) 
1,760,000 lb. steel reinforcing bars in place...... 094 095 .10 .106 0975 ~~. 
2,585,000 Ib. structural carbon steel in place. .182 18 ail / -181 BAS) 18) 
52 000ulbacastasteel ime placer. eee eee, Aol 385) 5335) 406 soo) 
38 only, bridge drains complete in place 60.00 76.00 60.00 54.00 100.00 75 
474 lin. ft. down spouts in place................ 7.00 10.00 7.00 5.30 10.00 5. 
305 lb. copper seals in place............-----..-------- 2.00 2.00 1.50 2.15 2.50 3. 


21,400 lin. ft., furnishing precast concrete piling. 
534 only, driving precast concrete piles -. 


17,200 lin. ft., furnishing steel piling... 3.55 5.25) 3.50 3.83 4.19 
391 only, driving steel piles in place....................- 23.00 65.00 50.00 33.05 3 
11,800 lin. ft., furnishing timber piling (untreated)........ .50 44 Asie) 45 152 & 
261 only, driv. timber piles (untreated) in place.......- 16.00 35.00 45.00 37.60 29.00 40 
2 only, furnishing & driv. precast conc. test piles 550.00 230.00 400.00 210.00 800.00 300 
3 only, fur. & driv. steel test piles...............-....------- 750.00 700.00 350.00 530.00 900.00 $1,0 
1 only, furnish. & driving timber test piles.. .. 400.00 600.00 300.00 375.00 350.00 500. 
Mumpmsumy, lighting isystetiaiec.-c-ccecccteesceess cede eet Scus - Udavesceveepd cesssccres’ pavgcsscees glesdssts-seimmn (ees soe aaron 4 
3,100 cu. yd. special backfill in place............--.-.-2--------- 1.35 2.10 1.50 3.50 2.00 2.5, 


Reinforced Concrete Bridge With Cast-in-place Concrete Piles 


New Mexico—Valencia County—State. J. R. Ryan, Albuquerque, with a low bid of $240,067, we 
awarded a contract by the New Mexico State Highway Department for excavation and construction of | 
steel and concrete bridge across the Rio Grande east of Belen, New Mexico. Unit bids were as follows: | 


(CI) SPR Ry ania ieee oti oe eee ee $240,067 (4) E.iM, Silvenwsieese ee = ..-.$264,300 
(2) Sharp & Fellows... ... 250,066 (5) Engineer’s estimate <2. .-.2.--.20-se noses 251,120 
(3) F. D. Shufflebarger 262,673 
(1) (2) (3) (4) (5) 

Lumpssum, Removal of coldistrictures sees er ere ere $5,000 $9,600 $6,800 $3,000 $9,706 
6,760 cu. yd. Excavation unclassified -30 .30 .70 50.00 woh 
L540 estan yds Ovekha ule. cree eres 03 .02 .02 -03 Aly 
13259 Opty patil ere eee eee 06 .06 .08 12 G. 
80 hr. Rolling—Sheepsfoot roller .......... 10.00 5.00 10.00 10.00 6.0. 

40 hr. Rolling—Pneumatic tired roller .. 6.00 4.00 8.00 5.00 6.0. 
250eMegalwatenin cece eee eee 1.00 2.00 2.50 2.00 2.0. 

2 ea. Monuments & markers.. 50.00 50.00 50.00 15.00 50.€. 

10 ea., Right of way markers ..... 10.00 6.00 6.00 6.00 5.C 

0.1 mi., Obliterating old road......... $1,000 500.00 750.00 100.00 20@.C 

56 cu. yd., Excavation for structures... 10.00 3.00 4.00 5.00 a.G 
JOshreMechanicalitampin pisses cree 5.00 4.00 5.50 5.00 6.C. 
522.94 cu. yd., “AE AR” Concrete—Superstructure.. 55.00 62.00 70.00 65.00 65C 
148.51 cu. yd., “AE AR” Concrete—Substructure.... 60.00 72.00 70.00 65.00 65.C 
IOS0G9MIlb., wReinforcingmsteel| ee eee ee eee ee wLIS “125 pals) 12 oi 
24,630 lb., Wire fabric .......... 22 R23 PA) -24 1a 
574,935 lb., Structural steel.... 155) -475 -16 .165 me 
970 ton, Derrick stone fill.......... 7.00 a5 5.00 6.00 8.0 
955 cu. yd., Wire enclosed riprap........... 8.00 7.00 5.00 10.00 ee 
662 cu. yd., Excavation for bank protection.. 2.00 1.50 2.00 2.00 mC 
235 lin. ft., Steel stakes for riprap............... =e 2.00 2.20 175 KAS) 2.£ 
6,83 0iling dts. Casteiniplacesconcretes piless a ae ee 8.50 9.25 9.00 10.00 8. 


Damen: 


Repair of Spillway Face at Grand Coulee Dam Using Floating Caisson 


Washington—Grant County—Bureau of Reclamation. Pacific Bridge Co., San Francisco, with a bid » 
$2,662,866, was low before the Bureau of Reclamation for river improvements and repair of spillway fa« 
and spillway bucket at Grand Coulee Dam, about 30 mi. northeast of Odair, Wash. Work to be performe 
consists of the following: 

(a) Underwater slope protection. Placing of underwater riprap, armor rock, and concrete blocks, on t? 
right tailrace slope. 

(b) Dredging work will include dredging in the left tailrace in front of station-service units and ma. 
units Li and L2. A small amount of dredging may also be required in the spillway bucket, main river chann: 
downstream of the spillway bucket, and in the drydock approach channel. 

(c) Maneuvering and operation of equipment will include the maneuvering and operation of special: 
designed equipment for use in repairing damaged concrete surfaces of the spillway face and bucket. 

(d) The repair of damaged concrete surfaces will include the excavation of damaged and defective concre 
oe surfaces of the spillway bucket and of the spillway face, and the placing of concrete to restore sue 
surfaces. 

(e) Miscellaneous work will include repair of the fender barges; alterations to floating caisson equipmen) 
removal of beams from left powerhouse wall; furnishing and installing diesel engines in sea mules; remov 
of puller houses and equipment from right and left powerhouse draft-tube bridges; removal of steel powd| 
magazines; removal of wooden bridge superstructure; and extension of portal of drainage tunnel in le 
tailrace slope. Unit bids were as follows: 


GD) mRaciiceBridvemCo, seas... eee $2,662,866 ()) ask & Rothschild, F | 
(2) Morrison-Knudsen €o., Inc. & , nee & Stolte, ine een 904 
Peter dGewit Sons) Cortese ce e 2,977,670 (4) Engineer’s estimate -.....00000.-00--cc00---. 2°401.411 

; (1) (2) (3) (4) 

50 hr., operation of cableway for the government 50.00 88.50 100.00 50.# 


S00" ton dredging... terns. he ere ee as Leen 15.00 15.7 4 
1,000 cu. yd. dredging in left tailrace 15.00 nae 3000 ay 


34,000 ton, placing riprap rock for underwater slope protection ig S205 2.35 I) 1.4 
1,000 pes., placing armor rock for underwater slope protection 


[TOMO GAE VENDA Ke cas ee ie asren cad fecre contest oe eae ee eee 51.80 63.00 75.00 40.' 
5,000 pes., placing armor rock for underwater slope protection obtained 

from right riverbank between lines B-1 and E-Li...ececccccccececcccseseses 32.00 85.00 30.00 50. 

120 blks., placing concrete blocks for underwater slope protection. 71.80 85.00 250.00 45. 

120 hrs. furnishing diving: isecvace mesateceness cece eee 100.00 172.95 100.00 85.| 
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Self Lowering 
Screw Jack 


Continued from page 104 


his new capacity will be G. D. S1monps, 
chief engineer, and F. D. Hurtey, director 


of manufacturing. 
Low Height 


wk +e : : Screw Jack 
Air Reduction Co., Inc., has announced 
the appointment of LerguH W. HaerrLe as 
assistant chief engineer of the general en- 
gineering department. Haefle, who has 
been with the firm since 1938, was respon- 
sible for much of the engineering work 
connected with the expansion of the Airco 
oxygen and acetylene producing facilities 
during World War II. 
Ho eek 


Among the officers and directors elected 
by the American Institute of Steel Con- 
struction at its annual convention in Hous- 
ton were : Second vice president, J. PH1Lip 

Morpuy, Judson Pacific-Murphy Corp., 
Emeryville, Calif.; director, R. N. ALLEN, 
Star Iron & Steel Co., Tacoma, Wash. 


He Ge Sk | if Mea 
Caterpillar Tractor Co. of San Leandro, aff. D U F F- IN O RTO N 


Calif., announces broadening of its execu- | General Utility 


é 3 5 5 : | : Jack 
tive structure with the following appoint- | pf 
ments: Harmon S. Pole Pulling 
: EBERHARD, vice pres- peck 
: oe ident since 1942, has ; 
been named to a Va : 


newly-created execu- 
tive vice presidency; | 
WILLIAM BLACKIE, e MEET 


vice president since | 
1944, will coordinate |_| | MOST EXACTING 
administration of the as 
San Leandro, Calif., % REQUIREMENTS 
and Joliet, Ill., plants : 
and the new British | sai FOR Every 
MUNRO subsidiary, Caterpil- (_ 
lar Tractor Co:, Lid.” ™ Bridge Jack CONSTRUCTION 
with the company’s Peoria, Ill., plant; E. | a ! 
W. Jacxson, director of parts and service, | | ee JOB 
and Ratepu M. Monk, director of indus-_ | 
trial relations, have been named vice presi- | The powerful Duff-Norton Jacks illus- 
dents. Caterpillar also announces promo- | : - trated are a few selected from the 
tion of four members of the Manufacturing | world’s most complete line: They. an- 
Department: J. R. Munro, general factory 
manager, has been appointed to the new 
position of director of manufacturing ; C. 
A. Wooptey has been named general fac- ; : ; 
tory manager; W. L. NauMANNn and | ping. Best for construction and main- 
Lioyp J. Ety have been appointed assist- | tenance of roads, bridges, buildings, 


Cable Reel Jack 


| swer every construction need... lift 
| and hold heavy loads to within a frac- 


tion of an inch without danger of slip- 


ant general factory managers. | | etc. For complete data on these and 
yoy osc other dependable Duff-Norton Jacks... 
c 5 Write for Catalog 203. 
M. B. PrREEMAN has been appointed vice | rai Ne raw 


president and general manager of the Road 
Machinery Division of Standard Steel ‘ 
Corp., Los Angeles, pioneer West Coast | | Trench Brace 
heavy processing equipment manufacturer. 
Preeman, who joined Standard in 1946, | SEE YOUR LOCAL DISTRIBUTOR 
has been actively connected with the pav- | 
ing field since 1926. 


he ie wees 


Associated Wood Products Co. of Port- 
land and the Triangle Truss Co. of Seattle, 
two of the West’s outstanding companies 
in the field of roof trusses and structural 


aes 3 | 9 Bh of, 2? 
laminating, have consolidated to form the | ih Ohe House that Jacks Built 
Continued on page 106 | , 
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Associated Wood Products Company of 
the Northwest. The new firm will be one 
of the largest companies of its kind in the 
United States. The Seattle plant will spe- 
cialize in glue lamination, and the Port- 
land plant will concentrate on fabrication 
and erection of timber roof and bridge 


structures. 
KE GOS 


Link-Belt Co., 
manufacturer of ma- 
terials handling and 
power transmission 
equipment, has ap- 
pointed Bertram V. 
Jones advertising 
manager, succeeding 
Juuius S. Hott, de- 
ceased. 


JONES wow 


Thew Shovel Co., Lorain, Ohio, an- 
nounces the following appointments: M. 
B. GarseER, director of sales; J. T. CusH- 
ING, sales manager; Q. J. WINsor, man- 
ager of development sales. 


Kw OW © 


Ropert S. Kirksey retired in Novem- 
ber from active duty as vice president of 
the Fruehauf Trailer Co. He will continue, 
however, to serve in an advisory capacity 
and as a member of the board of directors. 
Kirksey has been connected with the sale 
of Fruehauf trailers in the Pacific Coast 
area for the past 20 years. 


AG BE OKs 


On November 1 the widely known and 
respected corporate name of Paraffine 
Companies, Inc., was replaced by the name, 
Pabco Products, Inc. The change was 
made because there was no similarity or 
direct connection between the names “Pab- 
co” and “Paraffine.” The new name will 
thus identify both the company and the 
products it manufactures. 


AS SH 


Maurice N. Trainer, formerly first 
vice president of American Brake Shoe 
Co., is the recently elected president of the 
company. He succeeds Wuit1am B. 
GIVEN, JR., president for 21 years, who 
was elected chairman of the board. Trainer, 
who joined the company in 1916, was for- 
merly with the Brake Shoe and Castings 
Division; he is also president of Dominion 
Brake Shoe Co., Ltd., a Canadian sub- 
sidiary. The promotion of WiLL1AM T. 
KELLY, JR., as president of the American 
Brakeblok Division, was also announced 
by the company. 


DAE ae xe 


Ervin C. BREKELBAUM, formerly chief 
executive engineer, has been appointed 
vice president in charge of engineering of 
the Harnischfeger Corp., Milwaukee. He 
is widely known in the field of arc welding 
and is an outstanding authority on welded 
design. 
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30 hrs., furnishing additional diving service.......- sesnscestnecsecsens os soe -earasemncrans 100.00 115.00 100.00 85.0 
3 operations, preparation of drydock for operating season .... $2,000 $7,081 $10,000 $4,00 
3 operations, preparation of drydock for submergence...... ... $1,000 $4,425 $10,000 $2,00 
Lump sum, repair of fender barges.......-..-.-----+-:1-eeeee reese . $10,000 $15,186 10008 1,20 
3 operations, installation of fender barges... $1,000 $3,054 $10,0 1,50 
3 operations, removal of fender barges......-.--.-----2.-:---ree----- ... 800.00 $2,124 $10,000 $1,00 
Lump sum, preparation of puller machine installation for storage..... .... $14,000 ENE $10,000 $15,00 
3 operations, reinstallation of caisson equipment and machinery........- 21,243 $80,000 $10,00 
Lump sum, alterations to floating caisson piping...........-. 5,000 $1,531 $10,000 500.0 


3 operations, sweeping approach channel..........-.------.-----::e:1-1eeeneee o> 1,200 $1,000 230000 $2,00 
6 BE epations, mov. Hostibe eaeson betw. drydock & spillway bucket $3,500 $2,735 $30,000 $4,50 
8 operations, operating floating caissOMn.........-..---.---::-s:+c+esceseeceeeeeeeeeeeee $30,000 $49,921 $60,000 6,000 
3 operations, storing caisson equipment............. Eto rtcenta sa Seite ie $6,000 $8,045 $70,000 $6,00¢ 
2 operations, moving face caisson between mooring and spillway face $5,000 $2,765 $20,000 $1,50¢ 
3 operations, operating face CaissOM ............--c:-sseseceeeeeee se scbmereneh tcc $25,000 $18,865 $40,000 $5,00¢ 
6 operations, assembly of steel frame for seat construction. .... $9,000 $15,489 $47,000 $20,00¢ 
2 operations, placing steel frame for full seat construction................-.-- 75,000 $36,600 $60,000 $69,000 
3 operations, placing steel frame for cont. of one side & one end seat $30,000 $32,413 $60,000 $45,06¢ 
1 operation, placing steel frame for construction of end seat...........-.-.- $25,000 $87,549 $50,000 $20,006 


Lump sum, furnishing and setting steel plate for repair of block 31.. .... $80,000 $67,057 100,000 125,006 
gene sum, furnishing and setting steel plate for repair of block 64... ....$110,000 $67,057 100,000 125,004 
16,200 lin. ft., drilling holes for anchor bars and grouting bars in place... 9.00 4.70 10.00 7.04 
3 sets, installing sets of 8 anchor rods and sleeves.......-..--------------e:00----+ $3,000 $1,303 $8,000 $1,004 
Lump sum, installing anchor bolts on left training wall. ... $7,500 $4,257 $4,000 $5,004 
Lump sum, installing temporary anchor in block 54...........:::e--ee-=- B 
80 cu. yd. excavation of concrete on spillway face above tailwater........ y 4 i 
90 cu. yd. excavation of concrete using ie ICASSSO Mes secesteeeeeetee ..- 300.00 460.00 500.00 300.0) 
1,340 cu. yd. excavation of concrete using floating caisson... ae 
"150 recesses, excavation of concrete in recesses.......... ... 150.00 88.50 220.00 20.0) 
2,500 sq. ft. refinishing concrete surfaces...............-- 
23,000 lb., furnishing and installing steel screeds... aon : 4 
73,000 lb., placing reinforcement bars ............----.... aa .20 14 -40 1 
120,000 lb., furnishing reinforcement bars .- SAS 6 : 
2,130 cu. yd. concrete in spillway bucket.....................-- 
80 cu. yd. concrete in spillway face above tail water.. 
90 cu. yd. concrete in spillway face using face caisson. 
90 cu. yd. prepakt concrete for seat construction...... 
110 cu. yd. prepakt grout in blocks 31 and 64...............- 
Lump sum, removal of steel beams from left powerhouse wall....... 
Lump sum, furnishing and installing diesel engines in 2 sea mules...... 
Lump sum, furnishing and installing timber fender on steel workbarge. 


Lump sum, dismantling wooden bridge superstructure.......-....--0..--.--5: tae: $5,000 $4,425 $10,000 BD 
Lump sum, extending drainage tunnel in left tailrace slope.. . $5,000 $4,425 $8,500 $2,00 
Lump sum, dismantling 3 powder magazines ...22 22.2... Je-cete-c-ceneceneceneoteesneceecee = $5,000 $3,186 $5,000 750.0 


500 ton, transp. materials betw. railhead at Odair, Wash, & work site 15.00 15.00 15.00 11.0) 


Clearing Reservoir Site at Detroit Dam 


Oregon—Marion County—Corps of Engineers. Schutt Construction Co., Inc., Genoa, Wis., with a bic 
of $362,999, was low bid before the Corps of Engineers for clearing areas F and G in the reservoir area, 44%4 m: 
above Detroit Damsite. Area F lies on the south side of the North Santiam River and Area G lies on_thi 
north and west sides of the Breitenbush River. Part A consists of clearing Area F, approx. 280 acres; Par; 
B consists of clearing Area G, approx. 510 acres. Bids were submitted as follows: 


Part A Part B A&E 
(i) eSchutteConsteretions Cozi Tirta estes eect access ecre cee ae om nsec $362,999 
(2) Petersen Engineering Co. ..... .. $162,000 $246,894 408,893 
(@) EA, Gates; S&aCo- Ines 222,600 219,300 441.909 
(4) Keechelus Logging Co.. 168,000 306,000 474,009 
(5) Utah Construction Co. .- 252,000 280,500 532,508 
(6) MNRAS Pithoutdets.:- ccc cava oseen -- 210,000 329,715 539,71! 
(7) Penrod Construction Co., .. 294,000 252,450 546,45) 
@)eGuyaReeAtkinson Co: eae 284,840 282,800 567,64 
(9) Thompson-Hendrickson Logging Co. .. 290,500 320,500 611,60 
(10) Engineer’s estimate ......... Oe ee re oe ee et ae ER on Soe ee 210,000 265,200 475,208 


Highway and Street... 


Grading and Paving With Portland Cement Concrete and Plant-Mix 
Surfacing on Eastshore Freeway 


California-Alameda County—State. Fredrickson & Watson Construction Co. and M. & K. Corporatior: 
Oakland, Calif., with a bid of $2,871,212, was low before the California Division of Highways for gradin 
and paving with portland cement concrete and plant-mix surfacing about 4.2 mi. and constructing highwa: 
separation structures on Eastshore Freeway between San Leandro and San Lorenzo. Unit bids were as follows 


(1) Fredrickson & Watson Construc- (4) United Concrete Pipe Corp............... $2,983,665 
tion Co. and M. & K. Cor- (5) Harms Bros. & N. M. Ball Sons.... 2,985,286 
POTATO Mere cee WIA eo snee -$2,871,212 (6) Fredrickson Bros. and Bates & 
(2) Guy F. Atkinson Co..... .. 2,920,371 Rogers Construction Corp............. 3,078,943 
(3) Peter Kiewit Sons’ Co 2,943,746 
(1) (2) (3) (4) (5) (6: 
1,900 cu. yd. remove concrete —.....--...----20cc20---- eee 1.00 3.00 1.70 3.00 5.00 3.0, 
Lump Sum, clear and grub.............. -- $30,000 $8,000 $24,000 $50,000 $26,535 $10,00 
324,300 cu. yd. roadway excavation.. .29 .24 38 31 40 aS 
24,300 cu. yd. structural excavation........-.:.- 2.00 2.00 1.90 1e75 2.40 2.4 
6,260 cu. yd. structural excavation (bridges) 1.56 2.20 2.30 1.20 2.00 2.1 
3,420 cu. yd. structural backfill (bridges)... 2.5 2.20 3.00 7A} 2.00 4.5, 
5,600 cu. yd. channel excavation.................. 45 oO .60 .60 25 A 
3,850 cu. yd. ditch and channel excavation 1.00 1.00 1°25 1.20 .60 1.¢ 
315,000 sq. yd. compact. orig. ground............ as .26 .04 .04 .05 .06 a 
5,200,000 sta. Vile) ON ELA Coe teers ae -0034 .003 .0015 .0025 -003 00 
572,100 ton imp. borrow .. .. 51 .62 61 5 66 A 
230250 0MstOn Dei bres Vines eee: 1.05 .79 1.00 1.00 92 SG 
440. tonesand*backillie.c..-cecesees ce eee oe 3.35 3.00 2.50 2.50 3.00 4.( 
232,200 sq. yd. cultivat. (preparatory landscaping)........ .026 .07 -06 .07 .02 4 
Lump sum, develop water supply & furnish water equip. $12,000 $5,000 $17,000 $8,000 $7,000 $8,0C 
2403.00) 5M gall apply cwat ene sccscstse res ener seen 1.00 1.30 1.00 1.10 1.45 ss 
Lump sum, finish roadway............-........ ...- $12,000 $5,000 $8,750 $3,500 $4,000 $8,0C 
121,000 sq. yd. mix and compact (C.T.S.) ae) .20 20 oil 16 .20 4 
3.20 0ebbIs BC. CCS: tec ere oars 3.93 S20 3.40 4.00 4.00 4.( 
35,300) tone. IRs hee eee os © eee ps eee os 2.48 2.70 2.30 2.10 2.50 2.5 
215 ton liquid asphalt SC-1 (pr. ct. & pen. tr.) 27.00 26.00) - 26.50 24.00 "28/008 waRt 
54 tons liquid asphalt (SC-2 (pen. tr.)....... 27.00. 26:00), 25:25; 2320018 924900) eee 
29 ton liquid asphalt SC-6 (armor coat). 30.00 26.00 29.00 22.00 37.00 28. 
730) ton sande (pens tro Srisli) ots) srececsetsersctas ccs. 4.50 4.50 4.50 4.00 4.00 4.2 
160 ton asphalt emuls. (cur. sl. c.t.s. & sl. ct.)........ 32.00 36.00 35.00 40.00 45.00  37.( 
500 ton screenings (armor ct. & sl. ct.) .0..0ceeeee eee 6.30 5.50 5.00 4.00 5.00 =} 
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Common-Sense 
Equipment Protection 


STEEL SHORTAGES 


@ This illustration shows a worn RD-8 
Tractor Idler wheel manually hard-faced 
with Stoody Self-Hardening. It outwore 
two new wheels. Application cost was only 
a fraction of replacement cost. 


STOODY COMPANY 
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W ITH SHORTAGES again threatening, Stoody 
Hard-Facing returns to war-time importance... 
the job of keeping equipment on the go, of combat- 
ing all replacement scarcities by making the old 
parts do. 
Surprisingly, Stoody Hard-Facing not only 
reclaims worn equipment, but actually restores it 
to better-than-new condition at less than new-part 
cost. Since only the areas of concentrated wear 
need protection, the job is simple and economical. 


A part whose life is doubled—or tripled—not 
only conserves dollars but protects your precious 
inventory of spare parts when replacements be- 
come difficult or impossible to obtain. 


Start making your steel go farther now with 
this common-sense protection... Hard-face all 
wearing parts with Sroopy ALLoys, touch up as 
required for ultimate life. It’s your best insurance 
against wear at all times. 


Two ways fo fight steel shortages 
with STOODY ALLOYS 


we - we 


@ Above are typical idlers automatically hard-faced with 
Stoody 105, Automatic welding insures greater smoothness 
and uniformity of deposit besides lowering cost. 


11956 EAST SLAUSON AVENUE, WHITTIER, CALIFORNIA 


107 


Small-town Sewerage 
. Continued from page 62 


different type of problem. The original 
plans were for a gravity line of 10-in. 
Transite pipe specified as cement pres- 
sure pipe, Class 150, with collar and 
rubber gasket joints for ease in making 
connections under water. This pipe is 
tough to withstand shock from wave 
action and is non-corrosive in salt water. 
It is lighter than cast iron and more 
easily handled in laying but requires 
concrete anchor blocks at every length 
to prevent uplift when submerged. 

The cost of this pipe was considerably 
less than cast iron of the same size. 
Vitrified clay, although cheaper than 
Transite and equally resistant to salt 
water, is brittle and subject to breakage 
from impact of waves and drift, as 
shown by past experience. Cement 
joints are subjected to action of salt 
water, and hot-poured joints cannot be 
satisfactorily made when the pipe is wet. 

The greatest saving in cost for the 
beach outfall was finally found obtain- 
able by use of 8-in. mechanical joint 
cast-iron pipe to be laid in the old exist- 
ing trench where no rock cut would be 
required. This line was to be operated 
under pressure. Head for pressure flow 
was obtained from the main pumping 
station by raising the lower end of the 
6-in. force main from elev. 15 to elev. 26 
where it discharged into a manhole at 
the inlet to the beach outfall. 

This head was sufficient to insure a 
strong flow in the beach line even at 
highest tide when the discharge end of 
the sewer would be submerged under 
7 ft. of water. It also provided carrying 
velocities at low tide, which would keep 
the line clear of solids. To prevent leak- 
age at vertical lateral connections, of 
which there were more than twenty, 
6- and 4-in. cast-iron T-connections 
were made to the pressure sewer and 
extended up 10 ft. above tide level. In 
lieu of manholes, 8- by 8- by 6-in. Y 
branches were used, having brass caps 
threaded into brass rings leaded into 
the bell end of the Y-branch. 

Another reduction in final cost was 
accomplished by pumping sewage from 
the west side over the top of Belvedere 
Island. This eliminated a gravity line 
2,350 ft. in length around the south end 
of the island, including one rock section 
800 ft. in length where grade was 8 to 
18 ft. below road surface. The pumping 
head was 130 ft., and the length of 4-in. 
cast-iron force main was 480 ft. in shal- 
low trench. Existing gravity sewers were 
used to convey the effluent from the 
crest of the island to the outfall line on 
the beach. 


Final contract price 


Three complete bids were received on 
modified plans, the low bid amounting 
to $201,080. The other two bids were 
for $262,105 and $296,022. The low bid- 
der was also low considering the treat- 
ment plant alone, the amounts bid being 
$90,236, $98,900, and $102,170. As even 
the low bid exceeded the funds avail- 
able, the city exercised the option of 
eliminating the treatment plant, thus re- 


Continued on page 111 
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15,250 ton min. aggr. ; és 4.35 4.50 4.75 3.70 4.50 
660 ton pav. asphalt (P. M.S. Ne 22.00 23.00 4.75 19.00 4.50 
130 ton liq. asph. MC-3 or MC M.S. detours) 22.00 25.00 A75 20.00: - 23,00 
280i line tt. traisedetrai les Dans eres ee cae ee eae 1.40 1.50 1.00 1.00 1.30 
26,354 cu. yd. class “B’’ P.C.C. (pavement). Ea 12:18 12300; dies 12550 12.50 
19,000 ea., pavement tie bolt assemblies....... a -52 -50 -50 50 -56 
8,660 cu. yd. class “A” P.C.C. (struc.). .. 41.00 48.70 43.00 41.00 40.00 47.8 
430 lin. ft. Rubber waterstops ........... ees S30) 2.50 2.20 2.00 4.00 2.8) 
2397.7 000mibs struc ysteels oe -socr se. igh -09 .09 10 .09 082 088 
Clean and paint struc. steel.. ... $33,000 $30,000 $30,000 $30,000 $29,932 $31,2545 
1,215,000 Ib. bar reinf. steel........ 4 .093 | .09 .10 .09 .088 093 
113,000 lb. Misc. iron & steel .22 27 .20 -22 <21 Sf 
3,879 lin. ft. steel railing .............. 6.40 6.00 6.00 6.00 5.85 
36,010 lin. ft. Furnish. cone. piling. 3.05 B25 2.75 3.00 2.90 
1,061 ea., driving piles -................. 44.00 40.00 30.00 35.00 52.00 
34 cu. yd, Filter_material -....... 8.00 7.00 6.50 5.00 8.00 
62 lin. ft. 4-in. steel downdrains... 3.00 5.00 3.50 4.00 3.00 
70 cu. yd. Broken conc.! ripraps.:t-22.-2.sccs---e5- 12.00 20.00 15.00 6.00 15.00 
6,400) cu. yd, Cl SB” B.C. we (curbs & gutters). 28.60 27.00 25.00 26.00 31.00 
500 cu. yd. Cl. “B” P. C. C. (sidewalks).............- 28.60 26.00 25.00 28.00 26.75 
100hce! yd sO BY PC. (island surf.) . 28.60 25.00 25.00 28.00 23.54 4 
185 ea. Right of way monuments............... 6.00 6.00 7.00 5.00 7.00 4,509 
31 ea. Survey monuments ......... 23.00 30.00 - 25.00 20.00 25.00 
5,600 lin, its metal platesouanrd wail. 21-2 cena ai 2.80 LES 3.00 2.80 3.20 
450 ea. Culv. mkrs., guide posts & monu. mkrs....... 5.00 6.00 8.00 5.00 6.00 
40 ea. Horiz. reflector units . 6.50 14.00 10.00 7.00 8.00 | 
51,600 lin. ft. chain link fence............... 1.60 1.80 1.60 1.90 1.91 7d 
8 ea. Chain link fence walkgates.. 60.00 80.00 60.00 80.00 75.00 60.00) 
9,575 lin. ft. 12-1n,-R.C.P. (stdy str.) 22 2.40 2.00 2.70 2.50 2.50 z 
195) lin ft. 12429 RCP. 000) D 2.70 2.50 3.00 Pes) 3.00 2.3 
2,230) lin, ft: 15-tme RVC.B: (stdustr.) 3.00 2.50 3.00 3.00 3.00 a 
4,970 lin. ft. 18-in. IRAGIBS (Gtdinstns) ss 3.50 S229 4.00 ane) 4.00 a 
280 lin. ft. 18-in. R.C.P. (3,000 ‘‘D’’) 4.40 4.25 4.50 4.40 4.50 4, 
1080nliny ft. 2il-me Re (C.- Be (std. Stroae 4.40 4.50 4.50 4.50 5.00 4, 
1,260 lin. ft. 24-in. R. C. P. (std. str.)... ae 5.00 5.50 6.00 5.00 6.00 5. 
520 hn. tts 00-1. RC... (stdarstr.) mc ae S75) 6.50 7.00 6.50 8.00 6. 
20 lin. ft. 30-in. R.C.P. ne 0OOl D7): ee 8.50 8.50 8.50 8.00 8.75 8. 
920 lin. ft. 33-in. R. C. (Std str a 8.00 8.50 8.50 8.00 9.00 te 
320 lin. ft. 48-in. R. C. B. (std. str). 13.00 13.50 13.00 12.50 16.00 135 
BSOMlins tials. Vib OLG ga.) aeee 2.40 2.50 3.00 2.00 2.00 an 
5 ea. Salv. manhole fr. & covers... 18.00 20.00 18.00 10.00 15.00 12s 
102 lin. ft. new manholes................... 31.00 50.00 22.00 15.00 26.00 22.0 
14 ea., new manholes fr. & covers... 56.00 55.00 55.00 40.00 60.00 Fe 
8 ea. Remodeling exist. manholes.... 90.00 100.00 115.00 50.00 150.00 175.0 
8 ea. Adjust. manholes to grade... 55.00 35.00 40.00 25.00 70.00 60.00) 
370 lin. ft. welded steel pipe......... 2.00 4.00 3.00 1.70 1.85 119 
15;000° sq. yd. Salvage Pe Mi Seereeceee eee meee .09 .10 all) A) .07 «144 
Drain, pump, equip, (Washington Ave. Inter.) $6,000 $7,000 $10,000 $6,000 $8,661 $6,610 
Drain, pump, equip. (Williams St. Over.)........ $6,300 $7,000 $10,000 $6,000 $8,968 $6,605) 
Pump house elect. equip. (Wash. Ave. Inter.) $2,100 $2,100 “$3,000 $2,000 $1,085 
Pump house elect. equip. (Williams St. Over.) $2,400 $2,400 $3,000 $2,100 $2,285 $2,300) 
127 ea. Single electroliers ... x 580.00 600.00 650.00 559.00 615.00) 
2 ea. Double electroliers - $1,300 $1,300 $1,000 565.00 685.0 


Electrical work on stru $6,500 $10,000 $5,000 $5,185 $3,100) 


Mineral Aggregate for Bituminous Penetration Macadam 


Washington—Walla Walla County—State. J. Arlie Bryant, Spokane, with a low bid of $40,770, was} 
awarded a contract by the Department of Highways for mineral aggregate for bituminous penetration ma-< 
ote in stockpile on the highway from Wallula to Oregon state line, Walla Walla County. Unit bids ara 
as follows: 


Gris Ariies Bryant = <2 eee ees $40,770 (4). CarboncBrosis ss ee iy am Yl 
(2) Bauline & Frieske Const. Co.. . 42,220 (5) Peter Kiewit Sons’ Co a 
(3) (PSH DeAtleyeé&\ Com nee ne 43,780 (6) Ray Weist 22. Se 


(1) (2) (3) (4) (5) (6) I 

17,000 tons crushed stone surf. top coarse in stockpile $ .80 $ .85 $ .90 $1. a $ .95. Sige 
28,100) tons ballast;;in stockpiles ses ree eee tee -70 .70 -80 wD EK 
3,300 tons base rock, 134”-34” in stockpile.. oe 1.00 eS 1.00 GR 1.95 2.06 
800 tons Keystone, 34”-%4” in stockpile...................- 1.00 35 1.00 1.00 1.95 om 


2.24 
1,500 tons coarse cr. screen. %”-No. 4 sieve in stkple. 2.00 1.35 1.00 1,00 1.95 2.255 
400 tons fine crushed screen No. 4 sieve 0 in stkple. 1.00 1285 1.00 1.00 1.95 2.00, 


Gravel Base Course, Bituminous Surface Treatment, 
Reinforced Concrete Culverts 


Wyoming—Sheridan County—State. Peter Kiewit Sons’ Co., Sheridan, Wyo., with a low bid of $426,427) 
was awarded a contract by the Wyoming Highway Department ‘for grading, draining, base course surfacing,¢ 
base course stabilization, 3 continuous span bridge, 4 reinforced concrete culverts, and miscellaneous work om 
7.4 mi. of the Montana state line-Sheridan road i in Sheridan County. Unit bids were as follows: 


CI)s Beter Kiewit Sons Cone ee $426,427 
(2) Stanley H. Arkwright, Inc... . 428,469 


(4) Northwestern Engineering Co............. 
(3) J. H. & N. M. Monaghan... 441,487 xe 


(5) Lowdermilk Bros. 

(6) Engineer’s estimate 
(1) (2) (3) (4) @) 

430, 000P Gus id mexCawaltlO meer ecnce cones tenee at eee B25 .2424 25 .23 .29 211) 


76,800 cu. yd. excavation (selected embankment)... ee 135) -305 .30 aoe) -30 36 
SS SiO000 Cun aid stag rover lal: selene eee nee ren es es 01 01 01 -O1 01 01) 
338,000 cu. yd. mi., cubic yard mile haul e. nie aS .10 ale ails) ad 

6,270 M gal. watering (emb.)............... oHhiS 1.50 1.00 1.50 1.00 1.50) 


2,100 hr. sheep’s foot roller operation...... 7.00 9.00 10.00 11.00 9.00 9.00) 
250 hr. pneumatic tired roller operation. 5.00 6.00 6.50 5.20 6.50 7.00) 
125 hr. smooth steel roller operation... a 7.00 8.00 7.00 6.00 10.00 7.00) 
432 cu. yd. structure excavation ........ = 2.00 3.50 3.00 2.50 4.50 3.00) 
505 hr. mechanical tamping .......... 7.00 6.00 6.00 6.00 5.50 6.0: 
265 cu. yd. class 1 riprap....... 12.00 15.00 12.00 7.80 12.50 Sou 

DUNCH. Vd erOuted! mipiap cree ae 20.00 20.00 16.00%" 15:00), 922550 10.00) 

1,550 cu. yd. excavation for pipe culverts. 1.00 2.00 2.00 2.00 1.50 2.0 

O25 ren yids spectahipackaill seen yess 2.00 1.50 3.00 3.20 Deas) ft 
500 lin. ft. 12-in. std. R.C.P.. 3.00 2.65 3.10 2.65 4.00 25 

1,236 lin. ft. 18-in. std. R.CP.. 5.00 4.85 5.10 4.90 5.25 rect 

1,424 lin ft. 24-in. std. R.C.P.. 7.00 7.00 715 7.10 7.10 6.50, 
376 lin. ft. 30-in. std. R.C.P.. 10.00 10.00 10.70 9.60 10.50 9.0 

32 lin. ft. 18-in. C.M.P. 4.00 5.00 3.95 3.70 4.50 3 30 
192 lin. ft. 18-in. siphon R.C.P.—type A. 8.00 6.80 8.00 10.80 10.35 7.00) 
176 lin. ft. 24-in. siphon R.C.P.—type B. a 10.00 9.20 10.75 15.00 13.00 8.00) 
300 lin. ft. 8-in. perforated C.M.P............ as 2.00 TE 2.00 2.00 3.00 2.00) 
80 cu. yd. excavation for drains... ead 3.00 3.50 2.50 2.40 2.50 2.50) 

75 cu. yd. gravel for drains.......... oe 5.00 5.00 3.00 2.40 3.50 2.50 
418 lin. ft. relaying pipe -.......... sa 1.50 2.25 2.50 2.00 2.00 1.50)! 
0.5 M.B.M. untreated timber .. -- 250.00 250.00 400.00 350.00 400.00 250.00) 
205 ea., reflectorized guide posts. Seat ano na Res es < REE Oe 4.00 5,00 5.00 4.80 5.00 4.00 


Continued on next page 
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How to keep a batch of concrete =. 


from becoming a batch of trouble 


Even a minor breakdown can cost you hundreds of 
dollars when you're hauling ready-mix concrete. 


But the owner of the truck above isn’t worried. He 
has an International working for him. He knows he 
can depend on an International to stay on the job 
even in the toughest going. 

Heavy-duty engineered stamina 


Every International Truck is heavy-duty engineered 
to stand up under punishment. 


This means that extra strength and toughness are 
built into every truck part. You get the maximum in 
trouble-free operation and the long life that have kept 
Internationals first in heavy-duty truck sales for 18 
straight years. 

...Plus a new world of comfort 


No wonder the new Comfo-Vision Cab offers so much 
comfort—drivers themselves helped design it. 


Heavy-Duty Engineered 


INTERNATIONAL 


INTERNATIONAL HARVESTER COMPANY 


ecember, 1950—WESTERN CONSTRUCTION 


You get more head room, leg room, and foot room 
in the “roomiest cab on the road.” You get full front 
visibility through a one-piece, curved Sweepsight 
windshield. You get an easily adjustable seat packed 
with comfort. 


And just wait until you take the wheel. New Super- 
steering and Super-maneuverability give you more 
positive control from a more comfortable position and 
enable you to turn in shortest practical circles. 


Get the full story NOW 


The world’s most complete line of trucks offers you 
exactly the right model for your job. Ask your nearest 
International Truck Dealer or Branch for complete 
information. 


International Harvester Builds 
McCormick Farm Equipment and Farmall Tractors 
Motor Trucks . . . Industrial Power 
Refrigerators and Freezers 


VWV 


CHICAGO 
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MARINE TRANSPORTATION 
AND EQUIPMENT 


Harbor, River and Ocean Going 
tugs of ali sizes up to 2000 HP. 


Bay and Ocean Going Barges, 
House, Flat Deck or Hatch type up 
to 3000 ton capacity. 


Derrick Barges and Oil Barges. 


Consult with us on all your marine 
problems on the Pacific Coast from 
Alaska to Panama. Equipment 
available at Seattle, San Fran- 
cisco, San Pedro. 


Call: 


CROWLEY LAUNCH & 
TUGBOAT COMPANY 


Head Office, Pier 14, 
San Francisco, California 
EXbrook 2-1743 


GOOD EQUIPMENT AT THE RIGHT PRICE 


these cost-reducing 
forms for concrete 


Cost records from job after job 
prove that Economy’s system of 
Form Engineering and _ Rental 
Service means substantial savings 


in TIME—MATERIAL—MONEY 
for GREATER PROFITS. 


ECONOMY FORMS CORP. 


HOME OFFICE * DES MOINES, IOWA 


DISTRICT OFFICES: Kansas City, Mo.; 
Minneapolis, Minn.; Ft, Wayne, Ind; Spring- 
field, Mass.; Metuchen, N.J.; Charlotte, N.C.; 
Decatur, Ga.; Dallas, Texas; Los Angeles, 
Calif.; Denver, Colo. 


ECONOMY 
METAL FORMS 
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7,300 lin. ft. removing and resetting R-W fence 
35 ea., fence posts 


4,000 lin. ft. metal plate guard fence—type B...............- 3.00 3.25 2.90 3.00 2.90 bid 
17,700 lin. ft. standard R-W fence............------+--- ue el) 145 19 18 18 } 
5,350 lin. ft. type A R-W fence... zs .22 .235 .30 -25 139 - 
AS (ea, end! spaniels cress = 15.00 10.50 12.00 12.00 9.00 13. 

65 ea,, brace panels 10.00 9.50 10.00 10.00 11.00 12.d 

10 12 12 12 14 id 

3 q 

. ( 


50 ea., R-W markers : ‘ 
43,500 ton crushed gravel base course (2-in. max.) 


grading A 69 385 55 -58 50 +4 

27,850 ton crushed gravel base course (l-in. max.). 75 48 .70 62 70 4 
332,500 t. mi., haul of surfacing material................ ~ .06 -065 -08 -08 08 mC 
1,500 M gal. watering (base) ...............- 2 1.00 1.50 1.00 1.50 1.00 19, 
600 hr. roller operation ........ # 7.00 6.00 7.00 5.50 7.50 7. 
609.1 cu. yd. class B concrete 43.00 47.50 46.00 50.00 52:50 45.¢ 
68,910 lb. reinforcing steel ........ 10 115 518} 13 125 eh, 
66,250 lb. structural steel -...............- 1 1 .16 .16 15 21, 
Lump sum, removing existing structures.. 750.00 615.00 $1,500 $4,000 $8,500 $1,56 
160 cu. yd. dry excavation for bridges. 2.00 2.00 3.00 2.00 3.50 5: 
672 lin. ft. cast in place concrete piles.... 11.00 12.00 12.00 12.00 12.50 8.0 
160 lin. ft. preboring of holes for piling........... 2.00 10.00 10.00 4.00 4.00 20, 

1 ea., prov. & maint. field test. lab. bldg.. . 400.00 250.00 500.00 600.00 780.00 400.C. 

SZO LOM Sati scecstee se tecatee sere a aces a aera x 4.00 5.00 5.00 5.50 3.50 4.0, 
425 ton asphaltic material MC-3.. Ly 30.00 30.00 33.00 34.00 37.50 35. 

95 ton asphaltic material RC-2 .. Sl 32.00 33.00 35.00 34.00 37.50) ~ ‘oped, 
1353 00\esqe yd pProcessin pies. no eee eee Rees. caterers 06 -05 -08 -09 -07 a 


2-in. Road-mix Bituminous Surface 


Utah—Washington County—State. Thorn Construction Co., Inc., Springville, Utah, with a bid | 
$132,057, was low before the State Road Commission of Utah for constructing 5.7 mi. of roadway betwee 
New Harmony and U. S. Highway 91, Washington County, Utah. Unit bids were as follows: 


(5) WW Clyde &: Con .wemnr ee ee ae $143,914 


(1) Thorn Construction Co., Inc...............$132,057 

(2) Parson & Fife Construction Co......... 132,297 (6) Reynolds Construction Co... . 151,644 

(3) J. M. Sumsion & Sons Co .... 135,384 (7). Engineer's estimate: 2222-522 124,301) 

(CA REM ens em sec. 5 oe 0 eee LO OLDS 
E (1) (2) (3) (4) (5) (6) (7! 

113,000 gal. bituminous material, type SC-3........ 13 14 al) 55 Ale 14 oat 


17 «L155 14 -16 14 -16 ai 
600.00 650.00 600.00 600.00 700.00 600.00 700.(. 


22,000 gal, bituminous material, type RC-4.. 
0 

3.00 3.00 3.00 3.50 3.50 3.00 205, 
2 


5.723 mi. scarifying & mixing............... 
1,100 ton cover material ....... 
5,000 ton cover material (place in sto 


30,000 ton cr. rk. or cr. gravel surf. course........ -60 -66 .70 .69 .70 65 
10,000 ton crushed rk. or cr. grav. surf. crse. 
(@placesinUstockpile) = ee eee 50 -50 .50 48 aos 50 : 
22,000 cu. yd. selected material base course........ 53 oid aoe .65 95 Bhs) 
63,500 cu. yd. unclassified’ excavation......... aa -20 Se .24 21 ape) PA; 
51,000 sta. yd. overhaul, class ‘‘A’’_.... = .015 -015 .02 -015 -015 .02 0° 
200 yd. mi. overhaul, class “‘B’’.. = 29 -20 30 20 -20 .25 i 
2,000 1,000 gal. watering .......... 1.50 125 2.00 1.50 1.50 2.00 2.1) 
TRO) Vavehecolleheters eee 4.00 5.00 4.00 5.00 4.50 5.00 4.5, 
260 lin. ft. 15-in. C.G.M. pipe 2.70 2.63 2.50 2.60 2.50 2.70 as 
110: lin. ft. C:G. Me pipe. .2..2.... 3.00 3.10 3.00 3.10 3.10 3.00 3.4, 
1,012 lin. ft. 24-in. C.G.M. pipe 4.50 4.50 4.00 4.25 4.80 4.60 4.0, 
180 lin. ft. 30-in. C.G.M. pipe .... 5.80 520 5.00 5.50 6.40 6.20 heb 
50 lin, ft. 36-in. C.G.M. pipe .. 9.00 8.50 8.00 8.00 9.50 9.00 95.) 
104 lin. ft. 48-in, C.G.M. pipe...........2....2..... = 12.50 12.00 11.00 11.00 12.60 15.00 12.4) 
66 lin. ft. 72-in. C.G.M. pipe (beveled ends 25.00 25.00 22.00 21.00 29.60 25.00 .26.4) 
72 lin. ft. 84-in. C.G.M. pipe (beveled ends) 34.00 34.50 31.00 32.00 40.00 35.00 35.0. 
92 lin. ft. C.M. pipe arches 22-in. x 13-in. 4.00 3h25 3.00 3.75 3.35 3.50 BI 
160 lin. ft. C.M. pipe arches 29-in. x 18-in. 6.00 4.60 4.25 5.00 5.10 5.00 4.5 
72 lin. ft. C.M. pipe arches 65-in. x 40-in. 20.00 16.00 16.00 14.00 14.70 16.00 14:3 
203cu. yd. concrete; iclassi Ane ee 70.00 70.00 75.00 67.50 65.00 75.00 55.a 
32,314 Ib-reinforcing steel .............-.-.... iss 12 13 .14 ASE) 125 15 
1,700 cu. yd. excavation for structures a 2.00 1.00 2.00 2.50 1.50 2.00 1 
1,600 cu. yd. channel excavation........ = .50 .40 .40 55) 50 1.00 
105 cu. yd. loose rip rap ........... oa 4.00 5.00 10.00 15.00 7.00 20.00 
SU ea. seUuide POSES Sorts ere ses 5.00 5.00 6.00 5.00 5.00 7.00 


1 ea., removal of existing structure... Bs : 4 
74 ea., right of way markers............. E- 5.00 6.00 3.00 5.00 5.00 6.00 A 
Quea, Hea. Po markers, es stesso eect sesceess 20.00 20.00 20.00 25.00 25.00 20.00 20/0: 


Bituminous Surfacing on Cement-Treated Base 


Washington—Pierce County—State. Western Asphalt Co., Seattle, with a low bid of $278,371, wa 
awarded a contract by the Department of Highways for paving with light bituminous surface treatmer: 
Method A, and bituminous surface treatment, plant mix Type F, on cement-treated base, between Purdy an 
Point Fosdick Road, Pierce County. Unit bids were as follows: 


@)Wrestern :Asphalt(Co, 22ers $278,371 


(2) Pacific Sand & Gravel Co. . 311,678 

C3) y TDS hotwell Co sacs Sosa cee eae caer ee ee oe 348,960 
1,140 d lassified lud haul oe 7 . 
is cu. yd. unclassified excavation; including haul-e:s2 ees re ee eee 2.00 il is 
110 cu. yd. common trench excavation, including haul... be are oe 9 ( 
1,230 cu, yd. structure excayation® si 2 cess: ae af 3.50 3.0 
1850) Mogalh water in place:2.2 oo. 50” 2.40 3.0 
680 cu. yd. gravel backfill for drains in place... 4.00 4.50 3.0 
1,290 tons selected roadway borrow in place........... 1225 1.25 2.8 
5,690 tons one course screen. gravel surf. in place.............. 175 2.75 2.6 
fiz.750 tons one course screen. gravel surf. in pl. fr. stockpile... 1.45 1.60 1 4 
10,840 tons crush. stone surf. mod. base crs. in pl. fr. stockpile.. fun 1.45 1.80 1 4 
560. cu. yd: top:soibin placer so: See iron crca eee cere ee ec 2.00 3.50 1! 

LIGHT BITUMINOUS SURFACE TREATMENT METHOD A 


68min preparation, \CONSEnIChION wits kas pees eee ee oe 200. 
229 tons asphalt cement MC-3 in place, at................. +. Ae 
2,600 cu. yd. placing crush. cover stone from stockpile 


BITUMINOUS SURFACE TREATMENT “PLANT MIX” TYPE F 


683 tons asphalt cement 201-300 penetration-plt. mix in plant.......0....00-0........ 
13,676 tons mixing and placing bit. Piet aed en 2 ou et ae ti 
hatte ere BASE 
101 tons emuls. asph. penetration typ. (cur. seal)) in pll....<..........:--.s0 see | 
9,502: bbl. Portland cementiin placetccssaneep eee 4 aes eth ae oat 
26,200 tons mixing and plac. cement treated base 2.60 2.30 34 
OTHER ITEMS 
138 sq. yd. cement conc. pave. std. 14-day mix 8” sec. in pli..e--ececcee eee 4.00 6.00 6.¢ 
213 sq. yd. cement conc. pave. std. 3-day mix 8” sec. in pl. is 5.00 750 6. 
138 sq: yd. concrete placed as, extra: thicknessnse eee ee 2.50 3.40 5.¢ 


Continued on next page 
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Small-town Sewerage 
Continued from page 108 


ducing the low bid price to $110,943. 
With extras, the final contract price was 
$118,034. 

Quantities indicated on finally pre- 
pared plans and unit bid prices were: 


6,206 ft. of 6-in. vitrified clay 


SEWED PIPE ..22.-----a-2-. $3.04 per lin. ft. 
3,340 ft. of 8-in. vitrified clay 
SCWEL PIPE <.22.4....2: 3.98 per lin. ft. 


Bor manholesi os... 127.00 ea. 
646 ft. 4-in. B&S cast-iron 


ONCE MMA ke 3.05 per lin. ft. 
1,153 ft. 6-in. B&S cast-iron 
ROUGE! maim wees eco 3.90 per lin. ft. 


1,065 ft. of 6-inch cast-iron 
mech. joint pipe...... 5.35 per lin. ft. 
2,674 ft. of 8-in. cast-iron 
mech, joint pipe...... 6.20 per lin. ft. 
5 sewage pumping plants 
1 primary sewage treat- 
ment plant design 
population 1,500_....... 


Construction of the beach lines, al- 
though possible only at medium and low 
tide, was accomplished without undue 
difficulty. Attempt to remove the old 
pipe using a small crawler tractor was 
unsuccessful as the treads ground them- 
selves into the soft beach material. A 
long cable operated by winch-truck on 
the street several hundred feet above the 
beach proved quite satisfactory. Trench- 
ing was attempted with a Fordson exca- 
vator on the beach but with little suc- 
cess as the trench caved in between 
tides. Most of the trenching was done 
by hand. A most useful piece of equip- 
ment was an LCVP Navy landing barge 
36 ft. long with a 20-ft. well operated by 
a 225-hp. Gray diesel engine. This was 
used in transporting mobile equipment 
to and from the beach, delivering pipe, 
and standing by with air compressor and 
similar equipment. Concrete encase- 
ment and anchor blocks for pipe were 
poured from ready-mix trucks on the 
street above through portable chute and 
wheelbarrow along the beach. 

The initial bid price for the work 
would have represented an expenditure 
of $465 per capita for a population of 
700. This greatly exceeded the current 
cost for similar facilities in other com- 
munities but may be accounted for by 
the large percentage of work which had 
to be performed on an exposed, narrow 
beach submerged at every tide. The 
contract price for the work finally per- 
formed was $170 per capita. Although 
not providing sewage treatment facili- 
ties, it is believed that this expenditure 
was reasonable for the works obtained, 
considering current high prices for 
labor and materials, difficult terrain, and 
abnormal pumping requirements. 

Plans and specifications were pre- 
pared by the writer, who also supervised 
the construction work as city engineer, 
with Ralph B. Robinson and Fred C. 
Evans as inspectors. Lloyd E. Allen was 
assistant engineer in preliminary investi- 
gations, design, and initial plans. The 
general contractor was Macnsons Con- 
tracting Engineers, with Jerald McClen- 
ahan as superintendent, and John L. 
Rumsey, engineer. 
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70 Tons of Broken 
Concrete Per Hour! 


Do as the picture shows! On an Illinois job, using on- 
the-spot, direct-from-windrow reduction of broken 
concrete, an Athey Portable Breaker produces in 1 
hour 7O Tons of resurfacing material — that is 


there! Right on the Job! 


The logical, engineered teaming of the Athey Force- 
Feed Loader with the ‘'Cat’’ Diesel-Powered Athey 
Portable Breaker maintains a balance of pick-up with 
crushing capacity. Positive loading and uniform 
crushing of anything from Black Top to Concrete 
(under one-man control) enable this matched unit 
to handle a wide job-range! 


Figure Athey Portable-Breaker performance in your 
next resurfacing job. Compare the Athey method 
with other methods. Your Athey-‘‘Caterpillar’’ Dealer 
will tell why you should buy ‘‘Athey’’! 


ATHEY PRODUCTS CORPORATION, Chioago 38, Illinois 


PORTABLE BREAKER 


a 


wow To REDUCE For | 
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Here’s the Secret 
For Foot Safety! 


Overlapping rows of practically 
impenetrable stainless steel strips 
are molded between 3 plies of 
cool fabric. The McDonald Safety 
Insole is light, flexible, comfort- 
able in boot or shoe. Available in 
sizes 6-12--no half sizes. 


SDM Donald 
SAFETY BOOT 


INSOLE 


Short type quality boot includes 
safety insole and steel toe cap. 
Sizes 6-13. 


Write for circular and prices 


BF. MCDONALD C0. 


Manufacturers & Distributors 
of Industrial Safety Equipment 


5112 South Hoover Street 
Los Angeles 37, California 
Other Offices in San Francisco and Houston 


FROM HEAD 
10 F001 
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13,200 Ibs. pavement reinforcement Type No, 2 in place......--....------eesceceeseseeeeeeeeeeee aie) 05 1} 

21,052 lin. ft. asphaltic concrete dyke in place..............-. 30 We 6 

371 lin. ft. asphaltic concrete gutter in place....-............ 1.00 1.00 al 

2,767 lin. ft. Type A precast white reflect. curb in place. 1.80 2.40 at 
791 lin. ft. Type C precast white reflect. curb in place. 2.25 2.13 3.0 

2 only, precast white reflect. traffic buttons in pl... 5.00 2.25 > 2eOK 

2 only, illuminated terminal nosing Type No. 1 in pl. 75.00 30.00 50.0K 

2 only, illuminated terminal nosing Type No. 2 in pl.. 75.00 42.00 50,0 

100 lin. ft. galvanized conduit pipe 34” diam. in place.. 75 1.25 +5(t 
850 lin. ft. perforated corr. metal drain pipe 8” diam. in pl.. 2.10 2.40 1.6 
30 lin. ft. plain conc. culv. pipe 12” diameter in place............ 2.00 2.40 2.0 

50 lin. ft. plain corr. metal culv. pipe #16 ga. 8” diam. in pl........... genase peers 2.00 2.40 1.61 
2,395 lin. ft. bit. coat. corr. metal culv. pipe #16 ga. Type #2 8” diam. in pl. 2-20) 2.40 1.71 
DT only pcatcliebasimy im plac eets seer ten crete concn nwccwsssancosevnstsencescrucencozashers-sesveswonseee oe 100.00 90.00 250.0 

57 only, special conc. inlet with C. I. Frame and Grate in pl ‘ 50.00 48.00 50.0) 
1145 cunyds hand placed riprapsin places. .-.-.-..2<-.cscscesersse<osee-eoee k 10.00 12.00 40.0) 
12 only, monument case and cover in place............... 45.00: 30.00) 5 2ze5u 
1,020 cu. yd. crushed cover stone in place from stockpile.............2......-----2---------e- 1.50 1.50 2.0\ 


Heavy Grading and Drainage Over New Alignment 


Arizona—Pinal County—State. Fisher Contracting Co., Phoenix, with a bid of $284,448, was low befor) 
the Arizona State Highway Department for grading and draining the roadway over a new alignment, begin 
ning about 2 mi. northeast of Superior on the Superior-Miami highway and extending easterly for a distance; 
of approximately one-half mile, Pinal County, Arizona. Unit bids were as follows: i 


(1) Fisher Contracting Co..... BS .-- $284,448 

(2) Arizona Sand & Rock Co.... ... 306,877 

(3) Orr & Orr Construction (Goss seers eee eee sete ee ee 322,591 
(1) (2) (3))) 
136,550).cuscyd>: roadway. EXCAVAtiOm .. 0. speeteece thee e aco cee ase e mea oes eerie aoe aes os wosamoe eas den ceereae see 1.76 1.92 2.0(( 
10,950 cu. yd. overbreakage ...... 132 1.44 1,5} 
5, F00Reure yd. SUdes) ose eree : .88 -96 1,0(( 
8,800 cu. yd. drainage excavation ...... : 1.70 1.67 2.0(( 
165 cu. yd. structural excavation .. 6.80 5.00 6.0(( 
339 00McuS yd. mil. Ovierhattl cet eecce-sez---nerarsessteeecee ae 50 40 61 
7 cu. yd. class A concrete (including -cement) . 2 88.00 100.00 80.0( 
380 lb. reinforcing steel (bars) (CIP) cs .16 .30 2 
246 lin. ft. 30-in. bituminous coated corrugated metal pipe (CIP except excav.) 8.00 9.00 10.0(( 
140 lin. ft. 60-in. bituminous coated corr. met. pipe (CIP except excav.)........ 26.50 26.00 26.0(( 


Railroad... 


Constructing Ballast, Ties and Rails for Railroad Relocation 


Oregon—Lane County—Corps of Engineers. Utah Construction Co., Richmond, Calif., with a bid o1 
$199,463, was low before the Corps of Engineers for furnishing ballast, ties, rail and appurtenances ani 
constructing track for Southern Pacific Co. Project begins about 12 mi. upstream from Lowell, Ore., o: 
existing Southern Pacific Co. railroad. The bid was rejected and the job will be readvertised. Unit bids wery 


as follows: | 


G)F UtahiGonsiruction (Core. $199,463 (@)" Engineer's) estimate eoeeeee ee eee $120,450 

a). Gt 
5,000 cusyd., Ballast mmaterial, cin place mse secee tcc seseace sence seers ce tee aes oon eg 8.04 4.2/4 
4,700 lin. track ft., Track laying, new 132-lb. rail 19.20 T2521 


2,500 lin. track ft., Track laying, shoofly track, used 131- or 132-lb. gov. furnished rail 7.10 4,3) 
1,420 lin. track ft., Track laying, shoofly track, used 110-lb. government-furnished rail 6.90 4.2% 
1 ea., No. 12 Turnout, 132-lb., new, shoofly-to main line, in place... 2S. $6,730 $4,255! 
I sea, Derail (switch, U32-Ib., néw, im) places-.:..:-.-..2 eee ee ... $1,375 61420) 
3 ea., Track car turnout, complete, in place.. --- 200.00 101.04 
10;000) cu. yds Removaliof slidesiacc..- ce a 1.25 az 
1,000 cu. yd., Excavation and embankment oe 125 ay 
7,500) cu; yd, Roadbed, toppins—matenial pester. one ee ree eee ee 2.00 1,3: 


lands. The consumptive use of water i: 
discussed, the discussion including in: 
formation on the intelligent allotment 0° 
water to different areas, based on mod: 
ern research. Israelson is professor 0. 
eco Rena ear rhae ane: irrigation and drainage at the Utah State 


York 16, N. Y. 404 pages, 6 x 9. Price SR ELE meee se 

$6.00. 

STRUCTURAL THEORY—By Hak 
Sutherland and Harry Lake Bowman 
Published by John Wiley & Sons, Inc: 
440 Fourth Ave., New York 16, N. Yi 
400 pages, 6 x 9. Price $5.00. 


This is the fourth edition of a volume 
that is concerned primarily with the 
study of structural stress analysis. Re) 
visions from previous volumes reflec! 
contemporary trends in engineering in 
struction. In addition much material ha 
been re-written for simplification anc 
clarification. Major revisions occur witl 
slope and deflection, and rigid frames 
Three additions have been made: (1 
solutions of compound trusses, (2) ; 
brief explanation of the fixed points it 
continuous beams, and (3) an extensiv: 
consideration of members of varyin; 
moment of inertia supplementing th 


NEW BOOKS... 


IRRIGATION PRINCIPLES AND 
PRACTICES—By Orson W. Israel- 
son, Ph. D. Published by John Wiley 


This is the second edition of a text on 
the fundamental aspects of irrigation 
principles and practices. It reflects the 
progress made in the field since 1932 
when the first edition was published. 
Special attention is given to the efficient 
conveyance of water and its application 
to and storage in soils and regions. The 
author introduces much information 
that is important in the economic use of 
water in irrigation, and in the perpetu- 
ation of arid-region agriculture. Fea- 
tures of this second edition are the fol- 
lowing: Flow of water in soils is simpli- 
fied by the introduction of certain clari- 
fying assumptions, the addition of hy- 
draulic terms, and the use of sketches 
and numerical examples. New material 
on drainage emphasizes the necessity for 
and the methods of draining irrigated 
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treatment of moment distribution. The 
book should be useful as a reference in 
connection with a graduate course in 
stress analysis. 

a 


GEOLOGY AND FOUNDATION 
TREATMENT ON THE TENNES- 
peteVALERY AUTHORITY 
PROJECTS—Published by the Ten- 
nessee Valley Authority, Knoxville, 
Tennessee. 548 pages, 6x 9. Price $2.00. 


This is the second ofa series of special 
reports being prepared to cover certain 
phases of engineering and construction 
work common to all projects designed 
and constructed by TVA. The book dis- 
cussed the general geology of the Ten- 
nessee Valley area and the integration 
of the work of engineers and engineer- 
ing geologists. It presents in detail the 
choice of dam site, geology of the site, 
and remedial measures in treatment of 
foundations for dams and appurtenant 
structures throughout the valley. 

* * * 


HOUSE, CONST RUCTEIONICOSTS 
—By G. Underwood. Published by Mc- 
Graw-Hill Book Company, Inc., 330 
West 42nd St., New York 18, N. Y. 315 
pages, 6 x 9. Price $4.50. 


This is probably the only book devoted 
exclusively to house construction costs. 
The author has attempted to provide 
contractors, carpenters and the home 
builder with all necessary information 
for making intelligent cost estimates on 
each division of house construction, 
whatever materials costs and wage rates 


may be in his district. A special table is 
provided giving the correct proportions 
of labor and material costs as a quick 
method for determining the unit cost of 
homes in all price ranges. The book con- 
tains many illustrations of structural 
details and detailed descriptions of build- 
ing operations. Underwood kept cost 
records for all the jobs he worked on for 
the past 35 years in preparation for this 


book. 
a es 


THE WATER SEEKERS—By Remi 
A. Nadeau. Published by Doubleday 
& Company, Inc., Garden City, New 
York. 300 pages, 6 x 8. Price $3.00. 


The battle of Southern California to 
satisfy its growing pains with an ade- 
quate water supply makes a fascinating 
story. Other books have been written 
telling the story, but none have attained 
the objectivity that Nadeau has achieved 
in this book. He begins the story when 
the Southwest was still mostly desert 
and traces the story up to present day, 
with liberal and anecdotal treatment of 
controversy, famous personalities, and 
engineering and construction problems 
and struggles. Winning of the Owens 
River water supply for the Los Angeles 
area is described with careful attention 
given to the viewpoints of the Owens 
Valley settlers and to Los Angeles of- 
ficials. The story of William Mulholland 
and the Los Angeles Department of 
Water also is featured. A careful look is 
taken at the present Arizona-California 
controversy over waters of the Colorado 
River. 


$220 PER COPY 


POSTPAID 


THE COMMERCIAL SHEARING & STAMPING CO. 


P. 0. BOX 719. 


4 TEXT BOOK 


ON TUNNELS BY TUNNEL MEN 
“ROCK TUNNELING WITH STEEL SUPPORTS” 


WITH AN INTRODUCTION TO TUNNEL GEOLOGY 


By KARL TERZAGHI 


THIS BOOK IS A SOURCE OF SPECIFIC 


INFORMATION ON TUNNELING 


300 SUBJECTS COVERED 


The Most Comprehensive Book 

Of Its Type Ever Offered to 

The Tunnel Builder and 
Designer. 


YOUNGSTOWN 1, OHIO 


low-cost 
Inlet ‘Gate 


See 


MARTIN 
Canal bate-Type LC 


For Working Pressures 


UP TO 20 ft. 


This new Martin Canal Gate has been 
designed to meet the demand for a sturdy, 
low-cost inlet gate for working pressures 
up to 20 feet. It is particularly adaptable to 
irrigation work, flood control systems, oil 
refineries, fish canneries, sewage disposal 
plants and other industrial applications. 

Both the frame and slide on this gate 
have accurately machined or ground seats 
to insure an efficient cut-off. When closed, 
the slide is wedged tightly against the 
seat, and the full machine-cut threads on 
the stem assure a fast, easy operating 
slide. 

Made in 6 different size openings from 
16” to 36” with flat back for attachment 
to concrete head wall or spigot back for. 
attachment to galvanized taper or section 
of corrugated iron pipe. 


Write for catalog No. 49W. 


WP USHLS IE 1222 EAST 28TH ST. 
IRON LOS ANGELES 11, CAL. 
WORKS SINCE 1900 — 
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NEW EQUIPMENT 


MORE COMPLETE INFORMATION about any of the new equipment or prod- 
ucts briefly described on the following pages may be obtained at no charge. 
Send your request to Equipment Service, Western Construction, 609 Mission 
St., San Francisco 5, Calif. For quicker service, designate items by number. 
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1201 


Diesel Motor Grader for 
Ditch, Bank and Surface Work 


Features claimed: The No. 312 motor 
grader is powered by a 70-hp. International 
diesel engine and weighs from 18,285 to 
19,800 lb., depending upon equipment. With 


over 12,800 lb. on the rear wheels ample 
traction is provided to take full advantage 
of the 70-hp. engine. Model features: Tan- 
dem drive, full-floating rear axle, 8 over- 
lapping forward speeds, faster mechan- 
ically operated controls, 12-ft. blade and 
high-arch front axle. 


Manufacturer: J. D. Adams Manufac- 
turing Co., Indianapolis, Ind. 


1202 
Wetting Agent Gives 
Greater Strength to Concrete 


Features claimed: This liquid wetting 
agent, when added to the mix in small 
amounts, results in denser, stronger and 
more uniform concrete blocks and bricks. 
The chemical permits the use of less water 
by increasing its efficiency, thus producing 
a so-called dry concrete of greater strength. 
Plasticity required for proper molding is 
improved. Agent results in cleaner equip- 
ment, lighter colored products and better 
dispersion of cement. Called Santomerse S, 
it is available in 250- and 450-lb. containers. 


Manufacturer: Monsanto Chemical Co., 
St. Louis 4, Mo. 


1203 


Slide Rule Calculator 
Computes Metal Requirements 


Features claimed: Metal rod and flat 
stock requirements can be determined di- 
rectly from blue prints or a sample piece of 
metal with a new slide rule-type calculator. 
With a single setting, rod stock diameters 
¥é to 3 in. made of bronze, brass, steel, and 
aluminum in square, hexagonal and round 
shapes may be calculated. Flat stock .003 
to 3 in. thick in any length or width, are 
also provided for. The slide is set with the 
correct rod size of flat stock thickness on a 
line with the type and shape of metal being 
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figured. Pounds of stock required per 
thousand pieces for the length of piece 
needed may then be read directly from. the 
rule. Priced at $9.50. . 

Manufacturer: H. R. Potter Co., Box 
318, Montclair, N. J. 


1204 
Portable Concrete Saw for 
Deep Cuts with No Blade Binding 


Features claimed: Two gasoline-powered 
Clippers, model C-75 with 7%4-hp. engine, 
and the’ C-130 with a 13-hp., 2-cylinder en- 
gine, each counter balanced for good turn- 
ability, are designed specifically for con- 
crete contractors, utility companies, street 
repair departments, and pavement and 
highway work. Models C-15 and C-20 with 
electric motors are produced specifically 


at 


for plumbers, electrical contractors, and 
building maintenance departments. The 
model CHD makes it possible for present 
owners of Clipper Model HD8s to convert 
their masonry saws for concrete sawings. 
The cutting speed is from 12 fpm. in as- 
phalt, and up to 5 fpm. at 1 in. deep in 
limestone concrete. The maximum depth 
of cut is 6% in. 

Manufacturer: Clipper Manufacturing 
Co., 2800 Warwick, Kansas City 8, Mo. 


1205 
Lighter Air Compressor 
Makes Moving a Cinch 


Features claimed: Improved 105-cu. ft. 
portable air compressor is lighter, lower 
and more maneuverable. Improvements in- 


clude: new zero pressure retractable thir 
wheel; new underslung spring mounte« 
undercarriage with heavy-duty commerciaf 
15-in. trailer tires; a simple, retractabl 
support leg; new style unit core radiato 
with pressure cap to prevent boiling an¢ 
better operation of engine at higher te 
peratures and altitudes; carburetor wit 
fixed jets for better economy, and relocai 
tion of instrument panel and battery box te 
give unrestricted full length tool boxes. 
Manufacturer: Worthington Pump & 
Machinery Corp., Construction Equipmeny 
Division, Holyoke, Mass. 


1206 
Speed and Flexibility Combined 
in Hydraulic Chain Saw 


Features claimed: The lightweight, loww 
cost hydraulically-operated chain saw oper} 
ates from the power take-off of a tracton| 
jeep, truck, or stationary engine. Long 
flexible hose allows the operator to work 
at a considerable radius from the powei 
source for maximum portability. The sawy 
can be operated in any position or angle\ 
There are only two moving parts in thay 
motor, and two in the pump. 


Manufacturer: Von Ruden Manufactne a 
ing Co., Claremont, Minn. 


1207 
Tail Gate Loader Built 
Especially for Pickup Trucks 


Features claimed: Called the Strattonj 
Hydro-Loader, Model TG, this new equip} 
ment can lift loads up to 650 Ib. from 
ground to truck level in less than a minute@ 
It is manually operated, hydraulically 
powered, and is easy to install. ; 


Manufacturer: Stratton Equipment Co.3f 
Cleveland, Ohio. 


1208 
Electric Power Drives of the 
Single Phase Capacitor Type 


Features claimed: The single phase 
motors are available in ratings from % tq 
3 hp., and provide infinite speed variation 
in practically any given range desired 
either 2:1, 3:1, or 4:1 speed variations, with f 
18 different maximum speeds from 2,000 
to 52 rpm. Each selected speed is steady 
and will not vary under fluctuating loac 
conditions. if 

Manufacturer: Sterling Electric Motors) 
Inc., Los Angeles 22, Calif. f 


1209 
No Maintenance Problem 
With This Tractor 


Features claimed: A torque-converter-} 
equipped tractor, the HD-20, with a 660-)> 


cu. in. engine, has plenty, of power to pro 
vide longer life, less maintenance and in- 
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creased production. A three-stage hydrau- 
lic torque converter eliminates most gear 
shifting and keeps the tractor working 
smoothly at higher average speeds. Oper- 
ating adjustments, maintenance points and 
major assemblies are so located and de- 
signed that the care, maintenance and re- 
pair of the tractor can be accomplished 
with least possible effort and loss of time. 
Simple unit construction allows removal or 
replacement of major assemblies without 
disturbing adjacent parts. Positive-seal, 
grease packed truck wheels, idlers and sup- 
port rollers are serviced at the factory and 
thereafter require greasing attention only 
once every 1,000 hours. 


Manufacturer: Allis-Chalmers Mfg. Co., 
Tractor Div., Milwaukee 1, Wis. 


1210 
Free ‘Bar Card” Shows Details 
of Steel Reinforcing Bars 


Features claimed: A “bar card,” covering 
latest ASTM Specification A-305 reinforc- 
ing bars, has just been released and is 


CONCRETE REINFORCING 
STEEL INSTITUTE 


38 SOUTH DEARBORN STREET, CHICAGO 3, ILLINOIS 

STANDARD A305 REINFORCING BARS 

NOMINAL DIMENSIO! 
Duwerer “| c 


WEIGHT 


CHES 


1.000 
1.128 
1.270| 1. 
1.410 | 1.56 


Ee 


ST 


GEeCOOC CCC }O) 


offered free of charge by the manufacturer. 
Card serves as a.ready reference chart of 
weights (lb. per ft.) and nominal dimen- 
sions (diameter, cross-sectional area, and 
perimeter) for the standard sizes of steel 
reinforcing bar from % in. through 1% in. 
Bar sizes are listed in both the old system 
(inches) and in the new (numbered) sys- 
tem. Standard ASTM designation numbers 
for reinforcing bars are listed on the back. 
Dimensions of card, 8% x 11 in. 

Manufacturer: Concrete Reinforcing 
Steel Institute, 38 S. Dearborn St., Chicago 
5008 

1211 


Kick Taken Out of 
Pneumatic Super Hammer 


Features claimed: This exceptionally 
powerful air tool, the Appton Super Ham- 
mer, competently handles drilling, chip- 
ping, trimming, riveting, sealing, and scal- 
ing. Hammer measures 9% in. overall, and 
has a l-in. diam. piston. Unique no-trigger 


construction means that the hammer oper- 
ates when pressed into contact with the 
work, stops when withdrawn. Recoil or 
kick has been eliminated. Force of blow is 
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adjustable; it adjusts from a light tap for 
delicate work, to full power for heavy 
applications. Tool uses very little air, and 
operates on pressures from 30 to 100 Ib., 
as necessary. 

Manufacturer: Burgess Thomas Co., 
Dept. R, Box 287, Bloomfield, N. J. 


1212 
Portable FM Radiotelephone for 
Two-way Field Communication 


Features claimed: The “Littlefone” is a 
complete portable 2-way radio station in 
one compact unit, ready for instant voice 
communication. It is powered by self- 
contained storage batteries which may be 
recharged from 6-volt car battery or 115- 
volt power. The Littlefone comes in hand- 
carry and back-pack types. Squelch circuits 
are available on all models. Dry battery 


operation is optional. All models comply 
with FCC regulations. 


Manufacturer: Doolittle Radio, Inc., 7421 
S. Loomis Blvd., Chicago 36, Ill. 


1213 
Time-saving Slide Rule for 
Concrete Beam and Slab Design 


Features claimed: This pocket-sized 
plastic slide rule, 7 by 2% in., offers to 
structural engineers an accurate and time 
saving method of designing reinforced 
concrete beams and slabs. By setting the 
graduated slide on the known quantities, 
such as moment and shear, the required 
beam size, steel area, stirrups, unit shear, 
bond, K value, and others, are indicated for 
complete beam design. This slide rule 
eliminates practically all need for formulas, 
tables, charts, or multiplying slide rule, and 


/\ 


A. LESCHEN 


NEW YORK 6. CHICAGO 7 


LOS ANGELES 21 


-Preformed- 


“HERCULES” 


€G.U.S. PAT. OFF. 


p RED -STRAND 4 
WIRE ROPE 


MADE ONLY BY 


& SONS ROPE CO.- 


ESTABLISHED 
‘5909 KENNERLY AVENUE e@ ST. LOUIS 12, MISSOURI 


SAN FRANCISCO 7 


FORMED 
GLUES YOU 


LONGER LIFE; because Preforming 
helps to keep WIRE ROPE free from 
internal stress, reduces twisting and 
turning in the groove — thus cutting 


down both internal and external wear. 


EASIER HANDLING; because it is 
relaxed and more flexible. These 


features insure smoother spooling. 


MORE ECONOMY; because replace- 


ments are far less frequent. 


We Invite 
Your 


Inquiries 


1857 


DENVER 2 
SEATTLE @ 


HOUSTON 3 
PORTLAND 9 
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3 BEST-REASONS 


= wt "YZ YI45G 


4, 

AS ait 
/4 4 2 (4 e 
1 Zou a 1 


CONCRETE 


Culverts, Sewers 
and Storm Drains 


1. Made in your own district by your own local 
manufacturers, using your own local mater- 
ials and your own local craftsmen. 


2. Made RIGHT, in accordance with the strictest 
specifications of the State and Federal Gov- 
ernment and the American Society for Testing 
Materials. 


3. Made to give you the greatest carrying ca- 
pacity, the maximum strength and the long- 
est life. 


For fullest information and the quickest service, 
write your nearest manufacturer-member of 


Wstew CONCRETE PIPE Qtownton 


P.0.BOx 152 FRESNO CALIFORNIA 


Successor ro 


CALIFORNIA ASSOCIATED CONCRETE PIPE MANUFACTURERS 


Ce ee 
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is applicable for all values of desig 
stresses and assures a solution without 
error. The price, $2.50, includes instruction, 
sheet. | 
Manufacturer: Seymour Lester, 7906 
Santa Monica Blvd., Hollywood 46, Calif. | 


1214 
Remote Control Feature on 
Hydraulic Rams and Pumps 
Features claimed: Re-mo-trol units oper- 


ate where limited space or other difficulties 
make use of self-contained jacks impos 


sible. This unit enables operator to lift, 
pull or push from a distance and in any 
direction—up, down, sideways, or at ani} 
angle. A center hole tubular ram, such as\f 
are found on units of 30-ton capacity or|ij 
greater, enables use of the Re-mo-trol as\¥ 
a puller. A rod or bolt inserted through the¢ 
ram and secured over the ram head can be'@ 
pulled through the ram as it extends.) 
Available in seven models, including a tele-. 
scoping ram, ranging from 10- to 100-tonr 
capacities. The pumps operate at a maxi-- 
mum of 10,000 psi., with overload safety) 
protection. 


Manufacturer: Templeton, Kenly & Co., 4 
1022 S. Central Ave., Chicago 44, III. 


1215 


“Hammer Knife Mower’ for the 
“Mighty Mouse” Tractor | 


Features claimed: The mower, for use? 


with centrifugal force from a center shaft | 
to give long cutting life at small upkeep. . 
New knives can be replaced in a few 
minutes at negligible cost. The mower is : 
available in a 4-ft. width, and is separately ° 
powered by a 5-hp. engine. 

Manufacturer: Mead Specialties Co., | 
Dept. HKM-61, 4114 No. Knox Ave., Chi- | 
cago 41, Ill. 


1216 
Non-clogging, No-drip 
Asphalt Spray Bar 


Features claimed: The spray bar, known 
as the Bros Spraymatic, is specially built 
for dependable handling of heavy bitumen | 
material with full circulating, 3-section uni- 
form distribution. It has been designed to | 
eliminate leaky valves, fat and lean streaks, | 
and clogged orifices. Circulation is guided | 
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| 


by a center partition extending the length 
of the bar. Other features include non- 
clogging, self-screening nozzles, and ring 
packed, non-leaking 45 deg. swing joints. 
A built in, self-cleaning disc-type shut-off 
valve is located right at the fan slots, elim- 
inating danger of clogged or frozen orifices. 
The nozzle spring operating the disc also 
serves as a strainer, and nozzle valves have 
tapered seats to provide sharp material 
cut-off. 

Manufacturer: Wm. Bros Boiler and 
Manufacturing Co., Minneapolis, Minn. 


1217 
All Dust Removed by 
Carbide Tipped Masonry Drill Bit 


Features claimed: Cyclo-Twist positively 
removes all dust as it drills. Two exclusive 
features make this possible. Two spiral 
low angle flutes are turned in the steel drill 
body; the diameter of the body is the same 


as the diameter of the hole to be drilled. 
Thus, maximum steel support is given to 
the carbide tip. The built-in flutes enable 
the drill to remove all dust from the hole 
being drilled. Removal of dust insures uni- 
form drilling rate; lower temperatures 
mean carbide stays sharper longer. There- 
fore, many more holes can be drilled than 
with any other carbide-tipped masonry 
drill. Sizes from 3/16 in. to 1 in., up to 36 in. 
in length. 

Manufacturer: New England Carbide 
Tool Co., 60 Brookline St., Cambridge 39, 
Mass. 

1218 
Concrete Cutter Insures 
Maximum Diamond Wheel Life 


Features claimed: Power has been sub- 
stantially increased on the Model 250 
heavy-duty concrete cutter. The original 
10-hp. engine has been replaced by a 13.5- 
hp., air-cooled, 2-cylinder, 4-cycle Wiscon- 
sin Model TF. No more variations in wheel 
speed, regardless of load and depth of cut, 
with this increase in power. A hose con- 
nection permits a positive water feed to 


the blade from external sources. For cut- 
ting the blade is gradually eased into the 
concrete at a controlled rate of speed by 
means of a hydraulic retardant which elim- 
inates sudden shock and possible diamond 
wheel damage. Rear tires are now pneu- 
matic, converting the machine to self-trail- 
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MODEL 40M 
4 INCH PUMP 


2, Dita we ie ms 
THE (GF2"\GORMAN-RUPP; COMPANY 


Rupp 


THE WORLDS 
: MOST 
COMPLETE 


Come to us with your pumping problems. 
We can furnish you with any size of self- 
priming centrifugal pump ranging in capacity 
from %4 inch, 1000 GPH to the big 10 inch, 
pumping 240,000 GPH. 


Gorman-Rupp Pumps are guaranteed in 
plain language by us and our distributors. 
Write us about your pumping problems—ask 
for a copy of our guarantee. 


New Contractors’ Pump Bulletin 8-CP-11 
furnished on request. 


A complete line of Engine Powered and Electric 
Motor Driven, Self-Priming and Non Self-Priming 
Centrifugal Pumps — Contractors’ Pumps — Min- 
ing Pumps — Industrial Pumps — Trash-Type 
Pumps — Petroleum Pumps — Irrigation Pumps, 


DISTRIBUTED BY: 


PACIFIC HOIST & DERRICK COMPANYV...............----.---.---- Seattle, Washington 
THEZSAWTOOTH ‘COMPANY 222... cece ss -c--- -c- dec prec-eceeccannoe-aant-scencces Boise, idaho 
HARRON, RICKARD & McCONE CO. OF SO. CALIF......... Los Angeles, California 
NEIL B. McGINNIS COMPANY....._......-..------.------20---ceeeeeeeeeeee Phoenix, Arizona 
BAY CITIES EQUIPMENT INC.................220--------ceeeeeeeeeeeeee Oakland, California 
NEVADA EQUIPMENT SERVICE INC.............--..-----.0-22-2eece ecco eeoeee Reno, Nevada 
MOORE EQUIPMENT COMPANY..........-...---2----ccceee-eceeeeeeeee Stockton, California 
STUDER TRACTOR & EQUIPMENT COMPANY.................---.--- Casper, Wyoming 
WESTERN MACHINERY COMPANY.............--.------------ Spokane 11, Washinaton 


MANSFIELD? OHIO v 


li? 


Cut 
Earth Boring 
Costs with tHe 


PENGO 
EARTH AUGER 


A scientifically-designed 
double helix auger that: 


+ Bores in any kind of soil, 
hardpan or decomposed rock 


“You'd be surprised 
where the PENGO Auger will bore!” 


* Bores clean, straight holes of the 

“THE MOST PROFITABLE TOOL YOU EVER 
BOUGHT”. Order a PENGO for your pres- 
ent machine... specify PENGO augers 
with your new machine. 


specified diameters—saves concrete 


* Saves power, minimizes wear and 
tear on your earth boring machine 


Available in nine diameters to 36” (actual HOLE 
sizes) for use with all popular makes of earth 
boring machines. 


* Eliminates repair trips to shop... 
hard-facing expense 
ORDER TODAY...OR SEND FOR LITERATURE, PRICES 


xPETERSEN ENGINEERING co_ 


4126 Twenty-Sixth Street, San Francisco 14, California 
Factory: 460 Kifer Road, Santa Clara, California 


This TRI-LINE CUTTER 
RIPS Through Concrete 
to DEPTHS of 6 ‘2 inches 


It's Powered by a 2-Cylinder 


WISCONSIN ENGINE! 


Operating like a powerful rip saw, this 
Wisconsin-powered TRI-LINE Concrete 
Cutter made by Tri-Line Co., Racine, 
Wisconsin, produces a fast, smooth- 
surfaced, easily controlled cut as deep 
as 61 inches without cracking or spall- 
ing concrete, asphalt, granite, marble, 
tile or terrazzo. 


Whether you build or buy heavy-duty 
construction equipment, the importance 
of packing more power into smaller 
space is quickly apparent . . . and it’s 

" - possible with Wisconsin Engines be- 
cause every Wisconsin crankshaft rides on tapered roller bearings at both ends, permit- 
ting the mounting of pulley directly on shaft, and eliminating outboard bearing. Such 
features as foolproof, any-climate air-cooling and an easily-serviced OUTSIDE magneto 
with impulse coupling for quick-starting at all seasons are your best assurance that the 
power plant you get with your equipment will live up to the service purpose of the 
machine itself. . . . Write for detailed information, 4-cycle, single-cylinder, 2-cylinder, 
and V-type 4-cylinder models, 3 to 30 hp. 


WISCONSIN MOTOR CORPORATION 


World's Largest Builders of Heavy-Duty Air-Cooled Engines 
MILWAUKEE 46, WISCONSIN 


ing. The removable tongue attaches to a 
standard trailer hitch on car or truck. 


Manufacturer: Felker Manufacturing 
Co., 1128 Border St., Torrance, Calif. 
1219 


One Wheel, One Tire on 
Each Unit of Flexible Compactor 


Features claimed: This more flexibie 
compaction roller consists of a series of 
weight-box units, each equipped with a 
wheel and tire. These units are filled with 
wet or dry sand, earth, steel scrap or other 
materials. As compaction roller is towed 
over the bumpy surface of earthfills, the 
units oscillate up and down and provide a 
constant and unchanging compaction 


weight on each tire. Thus, there is no 
bridging or sudden shifting of combined 
weight on any one or two wheels. A sec- 
tionalized tubular yoke permits use of any 
number from three to six of the weight-box 
units. By the same means, the unit can be 
dismantled for easy shipment. Compaction 
loads range up to 15 tons per tire. 
Manufacturer: Southwest Welding & 
Manufacturing Co., Alhambra, Calif. 


1220 


Hi-speed Trailer with 
Emphasis on Impact Resistance 


Features claimed: The PD-20 trailer, de- 
signed for use with the Caterpillar DW20 
diesel tractor, is of all-welded high strength 
steel construction throughout. Design is a 
semi-bathtub type with modified tapered 
sides and one low side for easier loading 
and dumping. Can be equipped to dump to 
right or left side. Overall length of tractor 
and trailer is 42 ft. 54 in. Width 12 ft. 2% 
in., and the height 9 ft. 6 in. Trailer has a 


wheelbase of 24 in. and a tread of 102 in. 
Clearance under frame of 247% in. is suf- 
ficient to clear unusual road obstacles. Bot- 
tom of wagon is of double plate steel with 
oak fillers designed to absorb shock of 
heavy shovel loading. Shock absorbers are 
rubber body pads similar to those used on 
PD-10Q. 

Manufacturer: Athey Products Corp., 
5631 W. 65th St., Chicago 38, Ill. 


1221 
U-Shaped Bulldozer 


Manufacturer: Caterpillar Tractor Co., 
San Leandro, Calif. 


Equipment: Unit designed to permit 
long-haul pushing of loose material with 
minimum end spillage. 


Features claimed: Model 8U is designed 
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for universal use in all earthmoving appli- 
cations with the Caterpillar diesel D8 track- 
type tractor. An excellent tool for stock- 
piling, handling large-capacity loads, and 
allowing good maneuverability. Does 
smooth finishing, quick backfilling, pioneer- 
ing and side hill work. A convenient tool 
for felling trees. 


1222 
Plastic Pipe 


Manufacturer: Carlon Products Corp., 
Cleveland, O. 

Equipment: Plastic pipe which is fur- 
nished in threaded sections together with 
molded plastic fittings. 

Features claimed: Plastic fittings facili- 
tate installation of standard or intricate 
systems for handling fluids or gasses. Car- 


lon TL can be threaded and cut in the con- 
ventional manner with standard pipe-fitting 
tools, and because of the pliability of the 
plastic from which this pipe is extruded, 
fit-up is faster. Threaded, leak-proof joints 
are assured. Pipe furnished in 20-ft. lengths 
and incorporates standard International 
Pipe Threads. 


1223 
Clamp Hanger 


Manufacturer: United Industries, Madi- 
son, Wis. 

Equipment: Two-piece hanger that can 
be assembled and installed on a standard 
pre-cast concrete joist in a few seconds. 

Features claimed: Loadgrip Clamp 
Hanger offers a solution to the problem of 
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MANUFACTURERS and SUPPLIERS for the 
CONSTRUCTION INDUSTRY... 


BUILD WITH US 


BY ADVERTISING IN OUR JANUARY, 1951 ISSUE 


OUT JANUARY 1 — LAST FORMS CLOSE DECEMBER 5 


In our January issue we propose to give you a report on Western construc- 
tion which will broadly and specifically cover the subject “Building To- 
morrow’s West.” At the mid-point in our century, it is time to take a look 
at the future of construction in the West, in terms of .. . 


(a) The 1950 census. 

(b) Construction statistics—growth in volume; forecast of the future. 

(c) A calendar of big Western jobs; who built what; problems 
encountered and how solved; cost data, etc. 

(d) History of A.G.C. in the West. 

(e) The equipment distributor’s place in Western construction market. 

(f) Forecast of expenditures by States, Counties, Cities, and the 
Federal government. 

(g) Plus other important editorial material. 


OUR FINEST ISSUE 


This will be our Silver Anniversary number and it promises to be the finest 
issue we have produced in our 25 year history! Take advantage of this 
extra-interest packed issue, and begin your 1951 sales campaign with 
dominant space in WESTERN CONSTRUCTION’s January Review and 
Forecast .. . and BUILD WITH US. 


More contractors and engineers in the Western half of the U. S. read 
WESTERN CONSTRUCTION than any other construction magazine, 
national, regional or local. (Our June 30, 1950 ABC statement will show 
12,648 net paid subscribers.) 


REGULAR RATES APPLY PER THIS SCHEDULE 


ADVERTISING RATES 
(Based On Total Space Used in 12-Month Period) 


Full Page Space 
24\\pdges, OF mone 2 se ee eee $215.00 per page 
12 to 23 pages .. 235.00 per page 
6 to Il pages ... .... 255.00 per page 
3 to 5 pages .. .... 270.00 per page 
Less than 3 pages 300.00 per page 


Fractional Space 12 time 

$170.00 

127.50 

90.00 

67.50 

50.00 

Color Charges 2 pages facing 
Red, orange or yellow...........------cesecceeeneeeeees $65.00 95.00 
Other colors : d 105.00 
Metallic colors H 110.00 


Bleed Borders 
Bleed top, bottom or outside 20% extra 
Gutter, | bleed ca as rece eeeee: No charge 
Inserts 
Inserts billed at earned black and white page rate. No extra charge for 
backup either single leaf or spread (4-page form). 


Composition—No charge. 


15% extra 
No charge 


DATA UNITS AVAILABLE 


iT ’ ” WCN-1—Sales Presentation based on NIAA 
Remember, ‘‘Building Tomorrow's West Outlinelted pubbishare 


will be published January 1—final forms WCN-3—Description of Western construction 
close December 5—so send us your space market 


reservation NOW, indicating size, color, Aa Sd Saree Tees EEN COME 
and bleed. 


WESTERN CONSTRUCTION 


609 Mission Street, San Francisco 5, California * YUkon 2-4343 
NEW YORK OFFICE CLEVELAND OFFICE CHICAGO OFFICE 


Franklin B. Lyons, Manager Richard C. Burns, Manager A. C. Petersen, Manager 


Weston Road, Georgetown, Conn. 7708 Deerfield Drive, Cleveland 29, Ohic 3423 Prairie Ave., Brookfield, III. 


Telephone Brookfield 532 


LOS ANGELES OFFICE 
J. E. Badgley, Manager 
12281/. S. Bronson Ave., Los Angeles 6, Calif. 
Telephone REpublic 2-3125 


Telephone Georgetown 374 Telephone TUxedo 5-1848 


SAN FRANCISCO OFFICE 
V. C. Dowdle, Manager 
609 Mission St., San Francisco 5, Calif. 
Telephone YUkon 2-4343 


attaching piping, conduit, ducts, furring 
strips, and other suspended fixtures to the 
under side of pre-cast concrete joists. No 
special tools needed for installation. Hanger 
grips the joist more firmly with every added 
pound of load. Can be installed or removed 
by hand in seconds. 


1224 
Digger and Loader 


Manufacturer: Pippin Construction 
Equipment, Inc., White River Junction, Vt. 

Equipment: A combination digger and 
loader attachment for Ford and Ferguson 
and other tractors. 

Features claimed: Model EX-100 is trac- 
tor-powered and hydraulically-operated. It 


MOVE IT HERE! MOVE IT THERE!...the 


| MURPHY Portable | 
I CONTRACTOR'S SCALE | 


: GOES Anywhere! 
; a 


BE MOVED 
AS ONE 
UNIT! 


Capacity Platform 
20-Ton 20’ x 9’ 
30-Ton 24’ x 9’ 
40,50-Ton 34’x9’ 


Other capacities and 
platform sizes built 
to suit. 


120 


This rugged, all-steel, heavy duty scale is a proven time saver 
and money saver for contractors, road builders, and material 
handlers! Scale can be havled completely assembled by 
simply removing tip end of transverse lever at bolted splice and 
tightening hold down bolts (see photo). No dismantling or 
reassembling! No wasted motion in moving from job to job! 


WRITE TODAY FOR ILLUSTRA- 
TED LITERATURE AND PRICES! 


L. R. MURPHY CO. 


DEPT. W 


Designers and Manufacturers 
1610 No. C Street 
Sacramento, California 


digs, shovels, and loads quickly, efficiently, 
and economically. It digs and shovels to a 
full 7-ft. depth; back hoes by reversing the 
regular shovel; digs plumb trenches on side 
hills up to 15-deg. grades; back hoes and 
front hoes a 22-in. wide trench; elevates the 
shovel bucket 10 ft. above grade and swings 
its load laterally in a 110-deg. arc. 


1225 

Hard-Facing Alloys 

Manufacturer: Eutectic Welding Alloys 
Corp., New York. 

Equipment: Addition to line of Eute- 
chrom line of hard-facing alloys. 

Features claimed: The following elec- 
trodes and gas rods for the overlaying of 
various steels will be available: for water 


hardening steel: 6WH (electrode), 5WH. 


FC (gas). For air hardening steel: 6AH 
(electrode), 5AH FC (gas). For oil harden- 
ing steel: 60H (electrode), 50H FC (gas). 
For high speed steel: 6HSS (electrode), 
5HSS FC (gas). For hot working tools, 
dies: 6HW (electrode), 5HW FC (gas). 


1226 
Steam Cleaner 


Manufacturer: Malsbary Manufacturing 
Co., Oakland, Calif. 

Equipment: Cleaner using higher pres- 
sures to speed up steam cleaning and cut 
labor costs. 

Features claimed: Practical operating 
pressures of the Model 250 cleaner can go 
as high as 250 lb., whereas 90 lb. has been 
considered the practical limit on steam 
vapor type cleaners. Features include: auto- 
matic thermostat, safety valve, swivel type 
gun, compact control and instrument panel, 


cost. ¢@ 


and steam valve for solution stirring. 
Simple control adjustment provides five 
distinct cleaning actions—steam cleaning, 
high pressure hot or cold water, and low 
pressure wet steam and warm water. 


1227 
Adjustable Measuring Guide 


Equipment: Guide for making angle cuts 
on masonry materials simply and easily. 


Manufacturer: Clipper Manufacturing 


Co., Kansas City, Mo. 


Features claimed: Guide-A-Cut permits 
one to make angle cuts (45 deg. and 90 deg.) 
with ease on any masonry material. Adapt- 
able to any Clipper masonry saw conveyor 


cart. Eliminates need for tacking material 
guide strips on the conveyor cart or use of 
a special cart. Holds material firmly to 
eliminate slipping (the cause of most blade 
breakage). Priced at $3.75. 


a new modern 
line of 
self-priming 
centrifugal 
CONTRACTORS 
PUMPS hy 


e All-welded construction for lighter, stronger, more 
durable unit. e Automatic priming—no moving parts or 
jets. ¢ Improved non-clogging impeller of special iron 
alloy. ¢ Hardened wear plate, for longer life. e Fewer 
moving parts—hence less wear and lower maintenance 
Large access plates—making inspection and 
repairs easier. ® Fully tested and trouble-free shaft seal. 


with contractors 


All McGowan Pumps compl 
by the AGC. 


pump standards as adopte 
Good Distributor Territories 
Still Available. 


LEVMAN MANUFACTURING CORP. 
The JOHN H. MCGOWAN @o. DIVISION 
CINCINNATI 2, 


59 CENTRAL AVE., 


OnI0 
ee 


| 
| 
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NEW LITERATURE 


YOU MAY OBTAIN any of the publica- 
tions reviewed below. Send your request 
to Western Construction, 609 Mission St., 
San Francisco 5, Calif. The literature is 
free, unless otherwise indicated. Please 


designate the desired items by number. 
FOO III III IOI IIIA RAIA AA IA 


1228 
Bearing Lubrication 


Interesting studies in bearing lubrication 
for electrical motors are presented in Bul- 
letin 1579 entitled “Lubriflush,” issued by 
U. S. Electrical Motors, Inc., 200 E. Slau- 
son Ave., Los Angeles 54, Calif. It graph- 
ically shows comparative amounts of lubri- 
cant in different designs of bearings and 
how bearings are subject to air circulation. 
Application of U. S. Motors’ Lubriflush 
principle is presented, showing how bear- 
ings can be lubricated for life and also can 
be purged of old lubricant and renewed 
without disturbing the bearing housing. 


1229 
Porous Media 


Fifty-six pages of illustrated data on 
porous media for filtration and diffusion 
are available in an engineering bulletin pub- 
lished by The Carborundum Co., Refrac- 
tories Division, Perth Amboy, N. J. It is 
a complete reference covering all filtration 
and diffusion applications for ceramically 
bonded media. Numerous charts, tables and 
illustrations supplement the technical in- 
formation that deals with uses, design, 
installation, operation, and specifications. 


1230 
Asbestos Yarning Rope 


A color folder entitled “Asbestos Yarn- 
ing Rope” explains the use of this inor- 
ganic rope for yarning bell and spigot lines 
in water lines. “Published by Johns-Man- 
ville, 22 East 40th St., New York 16, N. Y., 
the folder lists advantages, recommended 
methods of application, and different types 
available. One page is devoted to tables 
showing standard sizes, feet per pound and 
packaging of the material, as well as data 
for determining the size and amount of 
rope needed for any number of joints in 
pipe sizes from 4 through 60 in. 


1231 
Road and Street Machinery 


A 20-pg., handsomely bound catalog of- 
fering the company’s line of machinery for 
construction and maintenance of roads and 
streets has been issued by White Manufac- 
turing Co., Elkhart, Ind. Catalog No. 32-D 
describes portable and stationary asphalt 
plants, concrete vibrators, asphalt and tar 
heating kettles, front end loaders for wheel 
type tractors, tool and surface heaters, and 
kerosene torches. 


1232 
Dirt and Scum Remover 


A 12-pg., two-color bulletin describes the 
Dorrco Vacuator in detail, including photo- 
graphs, drawings, capacities and design 
data. The Vacuator is a compact, high 
capacity unit utilizing the principle of con- 
trolled vacuum flotation to remove solids, 
grit and scum from sewage and industrial 
wastes, and manufactured by The Dorr 
Co., Barry Place, Stamford, Conn. Three 
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(Twenty-six TRANSPORT MIXER TRUCKS) 


on the job for Henry Nelch & Son Co. 
BE Springfield, III. 


%e TRANSPORT MIXER 


is an all-purpose unit, performing 
equally well for central mixed 
concrete and transit mixed concrete. 
“with VISIBLE MIXING actions) 
you see what goes on 


WRITE FOR ILLUSTRATED BULLETIN 


soe MIXER C0. 


4982 FYLERAVE. - ST. LOUIS 9, MO. 
Serving the CONCRETE INDUSTRY 20 YEARS 


Portion of 200, 25 ft. long, 2 ft. in 
diameter, Bored cast-in-place piles 
for Bureau of Reclamation Wellton- 


Mohawk project near Yuma, Ariz. 


BORED CAST-IN-PLACE PILES 


OFFER LOWER COSTS ° LESS EARTH DISTURBANCE 
HIGH CARRYING CAPACITY 


CASEY & CASE FOUNDATION CO. WE GO 


SAN FRANCISCO OFFICE LOS ANGELES OFFICE : ANYWHERE 
1337 - 2nd St., Berkeley, Calif. 5948 Atlantic Blvd., Maywood, Calif, FOR 
LAndscape 6-8622 LUcas 9195 ANY SIZE JOB 


gp gupenentiaee 


POWER 
HYDRAULICS 


Snow Plows 


Clutch operated models 
Thousands in use — 


Fit all trucks 


Fan belt or electrically driven 

@ Write Hydraulic Division 

MONARCH ROAD MACH. CO. 
324 North Front Ave. 

GRAND RAPIDS 4, MICHIGAN 


pages of bulletin are devoted to operating 
results from practice, and cover plant de- 
scriptions, flowsheets and Vacuator and 
plant removals. 


1233 
Cargo Trucks 


A bulletin descriptive of its new line of 
Fageol Super Freighter large payload 
capacity cargo trucks has been issued by 
Twin Coach Co., Kent, Ohio. Bulletin 
L-3447 contains a complete description of 
Super Freighters with detailed specifica- 
tions. Comparative figures are presented to 
show how Super Freighters transport more 
payload than other trucks or tractor-trailer 
combinations. 


1234 
Controlled Combustion Engines 


A 16-pg. two-color catalog describing its 
DA Dyna-Swirl diesel engines especially 
designed for all types of heavy-duty trucks 
has been published by The Buda Co., Har- 
vey, Ill. Included are detailed specifications 
of the various features of the new DA 
engines including a full explanation of the 
Dyna-Swirl controlled combustion system 
which improves the operation of the en- 
gine by providing approximately 15% more 
horsepower and 15% higher usable torque. 
Four pages are devoted to pictures and 
stories about installations of these engines 
in actual trucks. 


1235 
Garrison Dam Film 


“The Garrison Story” is a documentary 
film featuring Garrison Dam, one of the 
largest earthmoving projects ever under- 
taken, and its part in the overall develop- 
ment of the Missouri River Valley. It 


shows various construction phases plus 
glimpses into the Missouri Valley of to- 
morrow and other interesting highlights 
of the huge project. This 20-min., full-color, 
16-mm. sound film is available to contrac- 
tors, industrialists, engineering and civic 
organizations, schools and_ universities. 


| 


Correspondence relative to ‘““The Garrison © 
Story” should be directed to the Sales De- | 
velopment Dept. The Euclid Road Ma- 


chinery Co., Cleveland 17, Ohio. 
1236 
Lubricating Systems 


The latest in heavy-duty lubricating sys- 
tems for construction equipment is shown 
in a catalog issued by Lincoln Engineering 
Co., St. Louis 20, Mo. Designed especially 
for contractors, the catalog gives complete 
specifications for each system illustrated. 


1237 
Overhead and Front-end Shovel 


The Lodover, a new 1l-yd. combination 
overhead and front-end shovel for Inter- 
national Harvester tractors, is fully de- 
scribed in an 8-pg. illustrated catalog pub- 
lished by Service Supply Corp., Manufac- 
turing Division, Philadelphia 32, Pa. The 
Lodover substantially increases loading 
production, because turns are eliminated. 
On many jobs, overhead loading steps up 
output as much as 50%. 


1238 
Right Angle Motoreducer 


Falk Corp., Milwaukee 8, Wis., has re- 
leased a bulletin illustrating and describing 
its new all-steel right angle Motoreducer 
which combines the advantages of its 
standard Motoreducer with the adaptable 
right angle head. Can be used for either 


White Front End Loaders 
Have Extensible Booms 


The extending boom feature of White Loaders has 
been greatly commended by all users. It permits load- 
ing standard trucks without hand spreading. It is not 
necessary to be close to truck to discharge. It can fill 


high bins or extend over walls. 


Bucket is close to tractor wheels when loading. At top 
of rise it moves forward and discharges 22’ ahead. 
It can be dumped at any point in its lift. 


Full mechanical operation, from front of engine. Does 
not interrupt tractor operation nor draw-bar service. 
Backfiller blades interchangeable with bucket. 

Made ONLY for Oliver 88; Case DI, SI, Cl; Minn-Moline 
UT-1; International |I-6, ID-6; 1-30; 


White Mig. Co. 


ELKHART 


Write for Circular 


#20. 


INDIANA 


122 


iGOODALL 
~MINE- 


KING” 


kK Pneumatic equipment working at full capacity 

with MINE-KING Air Hose. Extra thick pliant rubber 
cover resists severest abrasive action. A brown oil-proof 
tube, encased in high quality braided framework, gives 
MINE-KING the fortitude to withstand gouging, and pre- 
vent hose wall separation due to oil and moisture. Assure 
a steady flow of air with extra durable MINE-KING Hose. 


Other Goodall Products: 


Conveyor belts, Rubber foot- 
wear, Waterproof clothing, 
~{ all types of hose. 


RUBBER. CO. 


LOS ANGELES - SAN FRANCISCO 
SEATTLE - DENVER - SALT LAKE CITY 
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horizontal or vertical applications and is 
available with output shaft single or double 
ended. Engineering Bulletin 3110 provides 
selection information, dimensions, rating 
tables and service factors. 


1239 
Determine Concrete Slump 


Several data sheets have been made 
available by Supremix, Inc., 401 Grace St., 
Adrian, Mich., describing its central mix- 
ing plant and its tilting mixer equipped 
with Plastograph. The Plastograph is a 
device built into the mixer to measure with 
accuracy the consistency or slump of con- 
crete during the mixing cycle. 


1240 
Care of “Cat” Equipment 


“Service Reporter’ is the title of a new 
Caterpillar Tractor Co. publication which 
contains helpful hints and basic informa- 
tion on how to keep equipment in good 
working condition. To be issued four times 
per year in October, January, April, and 
July, the publication is compiled and edited 
by Vic Woodling, supervisor of dealer 
- service publications and_ service staff. 
Available through Caterpillar dealers. 


1241 
Military and Civilian Construction 


Of prime interest to those in charge of 
military construction, as well as to archi- 
tects, engineers and contractors, will be 
the pictorial bulletin, “Timber for Military, 
Commercial and Industrial Buildings,” 
published by Timber Engineering Co., 
1319 Eighteenth St., N.W., Washington 6, 
D. C. It presents advanced uses to which 
the Teco connector system of timber con- 


struction, using the wedge-fitted split-ring 
connectors and Trip-L-Grip framing 
anchors, have been put in many types of 
buildings. Booklet also treats glued-lam- 
inated timber construction and the grace- 
fully decorative lamella construction. 


1242 
Lubrication Practices 


Covering its full line of Lubriko Greases 
for anti-friction bearings, this useful folder 
published by Master Lubricants Co., 962 
Fourth St., Los Angeles, Calif., gives use 
and application data for 25 different densi- 
ties. Densities range from liquid greases to 
heavy cup lubricants. Especially valuable 
for maintenance men and mechanical engi- 
neers, the folder gives facts on lubrication 
maintenance and selection of a lubricant. 
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Portable Steam Boilers 


Wm. Bros Boiler & Mfg. Co., 1057 Tenth 
Ave., S.E., Minneapolis 14, Minn., has re- 
cently published a folder describing its line 
of portable steam boilers. They are widely 
used for heating tank cars of asphalts, oils, 
tars, pitches; for pile driving by steam 
hammer; for heating storage tank coils; 
for heating and thawing catch basins; heat- 
ing and sterilizing refrigerator cars. 


1244 
Fiberglas Articles 


Publication of the third edition of the 
Fiberglas Bibliography, a volume of an- 
notated references to selected articles 
which have appeared in the nation’s press, 
has been announced by the Public Rela- 
tions Director, Owens-Corning Fiberglas 
Corp., Toledo, O. The bibliography is of 


88 pages and contains indexes of publica- 
tions cited, authors and applications and 
uses. It is available to engineers, technolo- 
gists, research investigators, and college 
and university students. 
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Proper Use of Slings 


An illustrated, pocket size card gives tips 
on proper care and use of slings for safe 
handling. Card was created as a service to 
safety men for promotion of greater safety 
in their plants. Written for superintend- 
ents, safety directors, riggers, crane fol- 
lowers, floormen, and maintenance men. 
Card No. 50-38 is issued by Macwhyte Co., 
Sling Dept., Kenosha, Wis. 
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The D7 Inside and Out 


A 32-pg. booklet on the D7 tractor has 
been issued by Caterpillar Tractor Co., 
Peoria 8, Ill. Practically every part of this 
model tractor is described, and complete 
specifications are shown. 
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Trussed Rafters 


A brochure entitled “Wood Frame Teco 
Trussed Rafters” will be of interest and 
immediate value to architects, engineers 
and contractors in all parts of the country, 
and to those responsible for military con- 
struction. The subject is set forth in text, 
pictures and diagrams together with de- 
tailed descriptions of latest approved meth- 
ods of applying the Teco wedge-fitted 
split-ring connectors and Trip-L-Grip 
framing anchors. Brochure has been made 
available by Timber Engineering Co., 1319 
Eighteenth St., N.W., Washington 6, D. C. 


DRIVES AVAILABLE on 


1-ELECTRIC MOTOR ; 

2-PULLEY DRIVE 
3-GASOLINE DRIVE 
4-DIESEL ENGINE 


And whichever type of drive 
you choose, your choice will 
result in more of everything 
for your pumping dollar! 
Barnes gives unmatched 
economy — 33,000 gallons 
of water pumped for each 
gallon of gas burned! Barnes gives 
unmatched lows in maintenance costs! 
Barnes gives unmatched, trouble-free 
service life! And Barnes Self-Priming 
Centrifugal Pumps give unmatched 
highs in overall performance. There 
are the reasons why Barnes Pumps are 
the choice of men who know pumps 
and pumping! 


DISTRIBUTED BY: 


LEE & THATRO EQUIPMENT CO.............-.----.--- Los Angeles, California 
THE RIX COMPANY, INC.......--.--------------- ; 

THE C. H. JONES EQUIPMENT CO.........--.------------- Salt Lake City, Utah 
H. W. MOORE EQUIPMENT CO...........--.-----20----------0- Denver, Colorado 
R. L. HARRISON CO., INC.........--------02----+0++ Albuquerque, New Mexico 


THE ©. S. STAPLEY CO.......-...-- 


BARNES MANUFACTURING CO., 


December. 1950 —WESTERN CONSTRUCTION 


BARNES «33,000 For 1 puMPs” 


San Francisco, California 


Setar Phoenix, Arizona 
UNIVERSAL EQUIPMENT COMPANY......---------------- Seattle, Washington 


MANSFIELD, OHIO 


1. Is tt safe?....... YES 
2. ls it efficient?... YES 
3. Is it economical? YES 


PRIMACORD-BICKFORD 
Detonating Fuse 


1. Improves powder efficiency 
2. One cap shoots unlimited charges 
3. Practically instantaneous 
4. Simple to hook-up—simple to check 
5. Always safe to handle 
6. No caps required in holes 


Other Coast Products: 


CELAKAP 
SPITTERCORD 
COAST SAFETY FUSE 
HOT WIRE FUSE LIGHTERS 


Consult your powder company man or write for literature 


Ae SR RSET OE AE ILL LIE ALLL A TOA 
COAST MANUFACTURING & SUPPLY CO. 


Livermore, California 
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DUMP WAGON AND SCRAPER— 
The Heil Co., Milwaukee, has issued a full 
color brochure with an original Koda- 
chrome cover on its 2C800 Heiliner. Fea- 
tured are job pictures, cutaways, and speci- 
fications of the Heiliner with its inter- 
changeable scraper and bottom dump 


wagon. Highlighting the presentation is in- 
formation on the patented Hydro-Steer and 
Super-Axle, and on the Cummins 200-hp. 
diesel engine which powers the unit. 


1249 


FORK LIFT TRUCKS—This catalog 
size, 2-color bulletin prepared by Mobilift 


Corp., Portland, Ore., is now available for 
firms and individuals interested in fork lift 
trucks. Bulletin illustrates two new 2,000-lb. 
capacity Lev-R-Matic Drive fork lift trucks, 
and gives specifications and many features 
of both models. Model E is an improved, 
more functional stand-up type and the ER 
is an entirely new sit-down type. 


Space is sold as advertisers’ inches. 
All advertisements in this section are 
Y_ in. short of contracted space to 
allow for borders and composition. 


CLASSIFIED SECTION 


Rates are $6.50 a column inch. Copy 
should be sent in by the 10th of pre- 
ceding month if proofs are required; 

by the 15th if no proofs are required. — 


Need RAILS? Pa 


MOST COMPLETE STOCKS IN U. S. 
Of NEW And RELAYING RAILS 


j Foster matches sizes and specifica- 
i Na to meet all rails requirements. 
sect sHEET PILING 


RENT IT! 


Largest warehouse stocks. The 
exact length and the exact sec- 
tion when you need it— at 
lowest rental rates. Also: Cor- 
rugated Steel Sheet Piling. Rent 
Pile Hammers and Extractors. 


STEEL PIPE e WIRE ROPE 


WIRE SLINGS e STEEL PLATES 


Foster warehouses extensive stocks of 
these items to all orery need. 


CHICAGO 4, ILL 
NEW YORK 7, N.Y. 


1—UD 24 International Diesel Power Unit, New, Reduced price. 
1—20 B Telsmith Primary Breaker Crusher. 

2—2F Telsmith Reduction Crushers (Gyratory). 

2—8A Telsmith Breaker Crushers (Gyratory). 

1—10B Telsmith Breaker Crusher (Gyratory). 

1—10 x 36 Cedar Rapids Jaw Crusher Roller Bearing. 

1—9 x 36 Universal Jaw Crusher Sleeve Bearing. 


ENGINEERS WANTED 


Civil - Electrical - Mechanical - Structural 
Apply 
KAISER ENGINEERS 
Division of Kaiser Industries, Inc. 
1924 Broadway, Oakland 12, California 


Pile Driving Equipment 


STEEL SHEET PILING 


Vulcan and McKiernan-Terry 


Steam Pile Hammers and Extractors 
Pile Driving Accessories 
Drop Pile Hammers and Caps 


CONTRACTORS MACHINERY CO. 


2661 Southwest Blvd. Phone Valentine 4740 
KANSAS CITY 8, MISSOURI 


1—18" x 32" Telsmith Jaw Crusher Roller Bearing (Like New). 
2—3' x 10' Telsmith Triple Deck Pulsator Screens. 

1—4' x 12' Simplicity Triple Vibrating Screen. 

1—4' x 10' Telsmith Double Deck Pulsator Screen. 

1—Type 20 Model 200 Osgood !/, yd. Combination Shovel 


and Backhoe. (Like new). 


24" x 36"' Heavy Duty Lippman Jaw Crusher (good condition). 
13 B Telsmith Breaker Crusher (Gyratory) (good condition). 


GENERAL MACHINERY COMPANY 


MANUFACTURERES *% MILL MINE ROAD + SALES AND SERVICE 
EAST 3500 RIVERSIDE AVENUE yr SPOKANE, WASHINGTON + TELEPHONE LAKEVIEW 1535 


MAILING ADDRESS *% 


SOLD * RENTED ° REPAIRED 


Transits e« Levels 
Steel Tapes e Compasses 


PORTLAND INSTRUMENT CO. 
334 S.W. 5th nr. Stark, 
PORTLAND 4, ORE., AT 3598 


$TOP/4c/WATER 


WITH FORMULA NO. 640. A clear liquid which penetrates 1” 
or more into concrete, brick, stucco, etc., seals—holds 1250 
Ibs. per sq. ft. hydrostatic pressure. Cuts costs: Applies quickly 
—no mixing—no cleanup—no furring—no membranes. Write for 
technical data—free sample. Haynes Products Co., Omaha.Neb. 
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P. O. BOX 2123 % SPOKANE 1, WASHINGTON 


Manufacturers Association Wants Representative— 


to travel Western States from headquarters in San 
Francisco promoting use of standard product for 
sanitation, irrigation, and drainage. State salary 
desired, education, experience, age, references, 
and if car available for travel. P. O. Box 1075, 
Western Construction, San Francisco 5, California. 


Get the new WC. 
DISTRIBUTORS HAND ao 


1951 EDITION 


Reserve Your Copy Now! 
(See ad on page 44) 


DIESEL ENGINE—For Sale 


Diesel 240-hp., 400 RPM with all auxiliaries. Marine 
type, direct reversible, air start. NEW—UNUSED 
Not Surplus. Substantial discount. 


ENGINEERING SERVICES 


621 Jones Way, Sacramento 18, Calif. Phone: Gi. 3-1400 


BATTERY AD-X2* 


GIVES BATTERIES LONGER LIFE EXPECTANCY 
SAVES ““DOWN-TIME’”—SAVES MONEY 


Service at: 

2411 Grove Street, Oakland, California 
350 S. Anteros Ave., Stockton, California 
116 W Street, Sacramento, California 
Arcade Building, Aptos, California 

1366 E Street, Fresno, California 

2533 E. Slauson, Los Angeles, California 
623 E.Adams Street, Phoenix, Arizona 


Some Territory Open 


(*TRADE-MARK PIONEERS, INC.) 


2411 Grove Street, Oakland, California 
TWinoaks 3-6044 


) FORTABLE 
F HEATER 


AQ 


AWW 


WO 


MMM 


WW 


ESS S 
100,000 BTU PORTABLE 
HEATER and DRYER 


Stewart Warner portable, 
powerful 100,000 BTU gas- 
oline-burning Heaters, with 
Turbine type blowers; 1% 
hp air-cooled, _ball-bear- 
ing engine; 8 ducts (45- 
ft. total). IMMEDIATE 
DELIVERY 


Excellent Operating Condition Guaranteed 


HEATI NG bulldirigt, shops, 


sheds, barns, 
warehouses, tune- 
nein 
ing ete 


oldas under construction, spot-heat- 


plaster, 


paint, 
DRYIN grains, mrt ae 


of heat. 


engines, 
tractors, 
trucks, 


eq vent ete 


frozen areas, 

machinery, pipe- 

lines, tanks, etc. 

@ VAST QUANTITY OF REPLACEMENT PARTS 


@ Also SERVICE MANUAL & PARTS CATALOG 


PHONE COLLECT—your Heater can be shipped 
within 2 hours, or, SEND FOR LITERATURE, 


2s BERNSTEIN BROS, 


MACHINERY CORPORATION 
Phone 8404 » “Since 1890’ @ PUEBLO, COLO. 
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